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Pipeptid^ Which Promote Release ftf growth Hormone 
This invention relates to dipeptide compounds which are growth 
hormone releasing peptide (GHRP) mimetics and are useful for the treatment 
and prevention of osteoporosis. 

5 Background of the Invention 

Growth hormone, which is secreted from the pituitary, stimulates growth 
of all tissues of the body that are capable of growing, in addition, growth 
hormone is known to have the following basic effects on the metabolic process 
of the body: 

10 1 . Increased rate of protein synthesis in all cells of the body; 

2. Decreased rate of carbohydrate utilization In cells of the body; 

3. Increased mobilization of free fatty adds and use of fatty acids for 
energy. 

A deficiency tn growth hormone secretion can result in various medical 

15 disorders, such as dwarfism. 

it is now widely recognized that most human growth deficiencies are due 
to hypothalamic defects that impair the release of pituitary growtfi hormone and 
are not the result of a primary deficit in the production of growth hormone by the 
pituitary. As a result, the development of synthetic growth hormone-releasing 

20 agents and the use of drugs acting through established neurotransmitter 

systems in the brain to stimulate growth hormone, release are being considered 
as alternatives to highly expensive growth hormone replacement therapy for 
the restoration of normal serum growth hormone levels. Strobel and Thomas, 
Pharm. Rev. 45, No. 1 , pg. 1*34 (1994). 

25 Various ways are known to release growth hormone. For example, 
chemicals such as arginine, L-3,4~dlhydroxyphenylalanine (L-DOPA), 
glucagon, vasopressin, and insulin induced hypoglycemia, as well as activities 
such as sleep and exercise, indirectly cause growth hormone to be released 
from the pituitary by acting in some fashion on the hypothalamus perhaps 

30 either to decrease somatostatin secretion or. to increase the secretion of the 
known secretagogue growth hormone releasing factor (GRF) or an unknown 
endogenous growth hormone-releasing hormone or all of these. 

In cases where Increased levels of growth hormone were desired, the 
problem was generally solved by providing exogenous growth hormone or by 

35 administering an agent which stimulated growth hormone production and/or 
release. In either case the peptidyt nature of the compound necessitated that it 
be administered by injection. Initially the source of growth hormone was the 
. extraction of the pituitary glands of cadavers. TWs resulted in a very expensive 
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product and carried with it the risk that a disease associated with the source of 
the pituitary gland could be transmitted to the recipient of the growth hormone. 
Recently, recombinant growth hormone has become available which, while no 
longer carrying any risk of disease transmission, is still a very expensive 

5 product which must be given by flection or by a nasal spray. 

Other compounds have been developed which stimulate the release of 
endogenous growth hormone euch as analogous peptidyl compounds related 
to QRF or the peptides of U.S. Patent 4,41 1 ,890. These peptides, while 
considerably smaller than growth hormones are still susceptible to various 

10 proteases. As with most peptides, their potential for oral bioavailability is tow. 
WO 94/13696 refers to certain spiropiperidines and homoiogs which 
promote release of growth hormone. Preferred compounds are of the general 
structure shown below. 



15 



20 




25 WO 94/1 1 012 refers to certain drpeptides that promote release of growth 
hormone. These dipeptides have the general structure 

^* 
(X)„ 

O (CHs) D O R 4 




35 



<L)5T (CHgJj-N-C— CH-N— C A— N ^ 

R 14 R* * 



where L Is 
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5 

The compounds of WO 94/1 1012 and WO 94/13696 are reported to be 
useful In the treatment of osteoporosis in combination with parathyroid 
hormone or a bisphosphonate. 

SMmroaryofthe Invention 

10 This Invention provides a compound of the formula: 



15 




wherein 

20 Z Is -COCR 1 R^IXOANR 4 ^; 

LisNR 6 ,OorCH2; 

W is hydrogen or in combination with X Is a benzo fusion In which W and 
X are linked to form a phenyl ring optionally substituted wHh one to three 
substituents independently selected from R 3 * T-R 3 ** and R 12 ; . 
25 Y is hydrogen, Ci-Ce aOcyl, C4-C10 cydoalkyl or aryl-K-, phenyl-(Ci-C6 

alkyt)-K- or thienyt-(Ci-Ce alkyI)-K-, each ring optionally substituted with one to 
three substituents selected from R 33 , R 3 * and R 1 2 , wherein K is a bond, O, 

S(0)m f orNR 2a , 
XisOR2R2, 
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R 5 ^ — M — N — Aryl , c- 



R 9 



r* R*fc- I | 



10 R* 

or in combination with W Is a benzofusion In which W and X are linked to form 
a phenyl ring optionally substituted with one to three substituents 
Independently selected thorn R 3 * -T-R 30 and R 12 ; 

15 R 1 is C1-C10 alky), aryl, aryl (Ci*Ce alkyi) and C3-C7 cydoalkyi (C1-C6 
alkyi) or C1-C5 alkyWO-Ci-Cs alky), aryl (C0-C5 alkyl)-K 1 -{Ci-C5 alky)), 
(C3-C7) cyc)oalkyl(C-C5aJkyl)-Kl-(Ci-C5 alkyi) where K 1 is O, S(0) m . 
N(R 2 )C<0), C{0)N(r2), OC(0). C(0)0, -CR2-CR 2 . or -OC- where the aryl 
groups are defined below and R 2 and the alky) groups may be further 

20 substituted by 1-5hatogens,S(0)mR 2a ,1to3ofOR 2a or CHOJOR 2 * and the 
aryl groups may be further substituted by phenyl, phenaxy, aryialkyioxy, 
halophenyl, 1 to3of Ci-Ce alkyi, 1 to 3 of halogen, 1 to 2 of OR 2 , 
methyienedioxy, S(0) m R 2 , 1 to 2 of CF3, OCF3, nftro, NfR^fR 2 ), 
NtR^CPKR 2 ), CPJOR 2 , C(0)N(r2)(R2), S02N(R 2 )(R 2 ). N(R 2 )S02 aryl or 

25 N^jscfcR 2 ; 

R 2c is hydrogen, C1-C6 alkyi, C3-C7 cydoalkyi, and may be Joined with 
R 1 to form a C3-C8 ring optionally including oxygen, sulfur or NR 2 *; 

rt 2 Is hydrogen, C1-C6 alkyi, C3-C7 cydoalkyi, C1-C6 halogenated 

alkyi; 

30 R 2 * is hydrogen or C1-C6 alkyi; 

R 2b is hydrogen C1-C8 alkyi, Ci-Cb halogenated alkyi, C3-C8 
cydoalkyi, alkylaryl or aryl; 

R3a is h, F, CI, Br, I, CH3, OCFfc, OCF2H, OCH3 or CF3; 
Rl2 Is H, F, a, Br, I, CH3, OCF3, OCFfcH, OCH3 or CF3; 
35 T is a bond or Is phenyl or a 5 or 6-membered heterocyde containing 1 
to 3 hetero atoms selected from nitrogen, sulfur or oxygen, each optionally 
substituted with one to three substftuents selected from F, Ct t Br, I, CH3, OCH3, 
OCF3 and CF&* 
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R3t> is hydrogen, CONRBr9 S02NRSR9 COOH, C00(Ci-C6)alkyl f 
NR2S02R 9 , NR2CONR8R9 NR2S02NR8R9 NR2c(0)R9 Imidazolyl, thiazolyl 
or tetrazolyl; 

R 4 and R 5 are Independently hydrogen, C1-C6 aikyl, substituted C1-C6 
5 alkyt where the substituents may be 1 to 5 halo, 1 to 3 hydroxy, 1 to 3 C1-C10 
alkanoyloxy, 1 to 3 C1-C6 alkoxy, phenyl, phenoxy, 2-furyl, Ci«C6 
alkoxycarbonyl, S(0)m(Ci-C6 alkyl); or R 4 and R 5 can be taken together to 
form -(CH2)rLa(CH2)s- where La te C(R2)2, 0, S(0)m or N(R^), r and 8 are 
independently 1 to 3 and is as defined above: 
10 R 6 is hydrogen or C1-C6 alkyl, and may be joined with R 20 to form a C3- 

C8ring; 

R 50 is 4-morphoBno, 4~(1-r?rethy!piperazinyl), C3-C7 cydoalkyl or C1- 
C6 alkyl each optionally substituted with one to three substituents individually 
selected from F, OH, OCH3, OCF3, CF3 and C3-C7 cydoalkyl; 
15 Mis -C{0)-or-S02-; 

A 1 is a bond, C1-C6 alkyiene, Ci-C6 hatoalkylenyl or Ci-Ce 
hydroxyaikytenyl; 

Ateabondorks 

20 



R 7a 



25 where x and y are independently 0-3; 

Z 1 Is N-R 2 or O; or 2 1 is a bond; 

R 7 and R 7a are independently hydrogen, C1-C6 alkyl, trffluoromethyl, 
phenyl, substituted C1-C6 alkyl where the substituents are imidazolyl, phenyl, 
tndotyt, p-hydroxyphenyl, OR 2 , StOJrnR 2 , CfOJOR 2 , 03-07 cycloalkyl, 
30 NlR^tR 2 ), 0(O)N(R 2 )(R 2 ); or R 7 and R 7a can independently be Joined to one 
or both of R 4 and R 5 groups to form alkyiene bridges between the terminal 
nitrogen and the alkyl portion of the R 7 and R 7a groups, wherein the bridge 
contains 1 to & carbon atoms; or R 7 and R 7a may be joined to form a 3- to 7- 
membered ring. 

35 R 9 is hydrogen, C1-C6 alkyl 9 phenyl, thiazolyi, Imidazolyl, fury! or thlenyl 
each optionally substituted with one to three substituents selected from CI, F, 
CH3, OCH3, OCF3 and CFs; 
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R B Is hydrogen, Ci*C6 aikyl, substituted C-j-Ce alkyt where the 
substituents may be 1 to 5 halo, 1 to 3 hydroxy, 1 to 3 C1-C10 alkanoyloxy, 1 to 
3 C1-C6 alkoxy, phenyl, phenoxy, C1-C6 alkoxycarbanyl, S(0)m(Ci-C6 alky)); 
or R 8 and R 9 can be taken together to form -(CH2)H-a(CH2)s- where La is 
5 C(R2)2, 0, S(0)m or N(R 2 ), r and 8 are independently 1 to 3. 

F 1 , B, D and E are carbon, nitrogen, one of which Is joined to A 1 and 
each of the remaining of F 1 , B, D and E may be optionally substituted with R&* 
, R b & ; or Fl , B, D and E, if not joined to A 1 may also be sulfur, oxygen or 
carbonyi; F*. B, D and E may form a saturated or unsaturated ring; and one of 
10 f1,B, Dor E may be optionally missing to afford a saturated or unsaturated 
. five-membered ring; 

R&a is H, C1-C8 alkyi optionally substituted with one to three halogens; 
or phenyl optionally substituted with one to three substituents Independently 
selected from halogen, CH3, OCH3. OCFa, CF3 and Ci-Cs alkyi aryi; 
15 Rt>b is ci-Cb aikyl, C1-C8 altoxy, C1-C8 thloalkyt, each optionally 
substituted with one to three substituents independently selected from halogen, 
CH3, OCH3, OCF3, CF3; C9-C8 cycloalkyl; phenyl optionally substituted with 
one to three substftuBnts independently selected from halo, CH3, OCH3, OCF3 
or CF3; -O-C-j-Cs ali^l; or -S-C1-C8 alkyi. 
20 Q, H1, 1 and J are carbon, nitrogen, sulfur or oxygen atoms which form 
an aromatic ring, a partially saturated ring or a saturated ring; one of Q, H*, I or 
J may be optionally missing to afford a five-membered ring; 

aryi is phenyl, naphthyi or a 5- or 6- membered ring with 1 to 3 
heteroatoms selected from oxygen, sulfur and nitrogen; or a bicyciic ring 
25 system consisting of a 5 or 6 membered heterocyclic ring with 1 to 3 

heteroatoms of nitrogen, sulfur or oxygen, fused to a phenyl ring, each aryi ring 
being optionally and independently substituted with up to three substituents 
selected from R 3 * R 3b and R12; 
mb0to2; 
30 nts0to2; 
qisOtoS; 

and pharmaceutical^ acceptable salts and Individual dlastereomers 
thereof. 

In one aspect, this invention provides a compound of Formula I wherein 
35 Z is -COCR1R2CNHCOANR4R5 
A Is -CR7fj7a(CH2)y^ y IS 0 to 3; 
and R2c«sHorCH3; 

R7feCi-C3 alkyi; 
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R7aisHorCi-C3alkyl; 

R 4 Is hydrogen or C1-C3 alkyl; or R* and R7a are combined to form an 
alkylene bridge; 

R 5 is hydrogen or C1-C3 alkyl optionally substituted with one or two 
5 hydroxyl groups. 

Within the above group of compounds, a preferred class are those 
wherein 

R 1 is selected from the group consisting of 1-tndo!yl-CH2~. 2-indolyl- 
CH2-, 3-indolyl-CH2% 1-naphthyl-CH2-, 2-naphthyl-CH2- ( 1-benzimidazolyl- 
10 CH2-, 2-benzimidazolyl-CH2-, phenyl-(Ci-C4) alkyh 2-, 3- or 4-pyridyKCi- 
C4) alkyl, thienyt-(Ci-C4) alkyl, and phenyl-(Co-C3 aHcyty-0-CH2% phenyl- 
CH20-phenyKJH2-, and 3-bercothlenyl-CH2-, or any of the above groups 
substituted in the aryl portion with one to three F, CI, CH3, OCH3, OCF3 or CF3 
substituents. 

15 stnt further preferred within this class are compounds wherein R1 is 
C6H5CH2OCH2-, phenyl-CH2-S^H2-. 1-naphthyl-CH2-. 2-naphthyl-CH2-. 
phenylpnopyl or 



25 and the aryl portion of R* is optionally substituted with fluorine, CH3 or CF3. 
In another aspect, this invention provides a compound of Formula I 



20 




which Is: 



2 



35 




wherein n is zero or one; m is one or two; 
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R3a Is H, F, O, Br, I, CH3. OCH3 or CF3: 
R12 is H, F, CI, Br, I, CH3, OCH3 or CF3; 

T is a bond or is an aryl group selected from phenyl, pyridyl, pyrimidyl, 
thlenyl, pynolyl, pyrazofyl, oxazolyl, isoxazolyl, Imidazolyl, thiazolyl and 
5 tetrazolyi; each optionally substituted with one to three F, CH3, CI, OR 8 , OCH3, 
OCF3orCF3; 

R3 D is hydrogen. CONR8R9, S02NR8r9 COOH. COO(Ci-C6)alkyl, 
NHS02R9 NHC(0)NR8r9 NHS02NR8r9, NHC<0)R9, NR8r9, imidazolyl. 
thiazolyl or tetrazolyi; 
10 r9 is hydrogen. Ci-Ce alkyl. phenyl, thiazolyl, Imidazolyl, fury! or thlenyl 

each optionally substituted with one to three substituents selected from CI, F, 
CH3, OCH3, OCF3 and CF3; 

R 8 Is hydrogen, C1-C6 alkyl, C3-C7 cycloaJkyl, substituted Ci-Ce alkyl 
where the substituents may be 1 to S halo, 1 to 3 hydroxy, 1 to 3 C1-C10 
15 alkanoytoxy, 1 to 3 Ci-Ce alkoxy, phenyl, phenoxy, C1-C6 alkoxycarbonyl. 
S(0)2(Ci-Ce alkyl); or R8 and R9 can be taken together to form 
*(CH2)iU(CH2)8- where La Is C(R2)2, 0, 8(0)2 or N{R Z ), r and s are 
Independently 1 to 3. 

- - In another aspect, this invention provides a compound of Formula II 
20 wherein: . 

m is one; 
. R 12 Is hydrogen; 
R 38 Is hydrogen, For CI; 

T is phenyl, thlenyl, thiazolyl, oxazolyl, isoxazotyl or pyrazolyl, each 
25 optionally substituted with one to three substituents, selected from F, OH, 
OCH3, OCF3, CF3 and CH3; • 

R3b is hydrogen. C(0)NR8r9, NHC(0)NR8r9, NHS(0)2R9 NHC(0)R9; 
In another aspect, this invention provides a compound of Formula II 
wherein: 
30 mis one; 

T is a bond; preferred within this class are those compounds wherein; 
nteone; 

R 3a and R 12 are hydrogen. 

R3b is CONR8r9 S02NR8R9 COOH. COO(Ci^6)alkyl. NHS0 2 R9 
35 NHS02NR8R9 NHC(0)NR8R9 NHC{0)R9 NR8R9 or ORB; 

R 8 is hydrogen, phenyl, or thlenyl optionally substituted with one to three 
substituents selected from F, CH3, OCH3, OCF3 and CF3; or R9 is C1-C6 alkyl 
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optionally substituted with one to three substituents selected from F, OH, 
OCH3, OCF3 and CF3; or R B ; 

R 8 is hydrogen, C1-C6 alkyt, optionally substituted Ci-Ce alkyl or C3- 
C7cydoalkyl where the substituents may be 1 to5 halo or 1 to 3 hydroxy; or R 8 
5 and R 9 can be taken together to form -(CH2)rLa(CH2)s- wherein La is C(R2)2, 
O, S(0)m or N(R 2 ) where r and 6 are Independently 1 to 3. 
Within the above class still further preferred compounds are those wherein; 

n is zero; 

m is one; 
10 R3a is hydrogen; 

R*2 is hydrogen; 

R3bisCONR 8 R9 NHCtOJNRBRS NHSPteR^SOzNR^ 8 " 
NHS0 2 NR 8 R 9 NHCOR 9 or OR 8 ; 

R 9 fe phenyl, or thienyl optionally substituted with one to three 
15 substituents selected from F, CH3. OCH3, OCF3 and CF3; or R 9 is C1-C6 alkyl 
optionally substituted with one to three substituents selected from F, OH, 
OCH3, OCF3 and CF3; and 

R 8 Is hydrogen, Ci-Ce alkyi, or C3-C7 cycfoatkyf each optionally 
substituted with 1 to 5 halo or 1 to 3 hydroxy; or R 8 and R 9 can be taken 
20 together to form -(CH2)nLa(CH2)$- wherein La Is C(R2)2. O, s(0)m or N(R2) 
where r and s are independently 1 to 3. 

In another aspect this invention provides a compound of Formula I 

n is one; 

mis one; 
25 Wis hydrogen; 

Y is hydrogen or methyl; 

XteR 50 — M — N — Arvl ; 
30 Mis-C(0)-; 

R 50 is 4-morphoHno, 4-(1 -methyipiperazlnyl) , C3-C7 cycloalkyl or C1- 
C6 alkyt each optionally substituted with one to three substituents Individually 
selected from F, OH, OCH3, OCF3 and CF3; 

At is phenyl, pyridyl, thienyl, pyrimldyl or thlazolyl, each optionally 
35 substituted with one to three substituents individually selected from F t CI, CH3, 
OCH3,OCFsandCF3. 

In another aspect, this invention provides a compound of Formula I 
wherein 
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W is hydrogen; 
n and m are one; 

Y is phenyl-K, pyridyl, pyrimidyl, thlenyl-K, orthtazolyl, C4-C10 
cydoalkyt, oxazolyl. phehyl-<Ci-C4 alkyl)-K-, thienyl-(Ci-C4 atkyl>-K- where K 
5 is O or is a bond and each of the above aryl groups is optionally substituted 
with one to three substituents independently selected from F, CI, CH3, OCH3, 
OCF2H f OCF3andCF3: 
XlsR2or-C(0)-NR8R9; 

R 9 is hydrogen, Ct-Cg alkyl, phenyl, thiazotyt, imidazolyl, futyt or thienyl 
10 each optionally substituted wtth one to three substituents selected from CI, F, 
CH3. OCH3, OCF3 and CF3; 

R B is hydrogen, Ci-Cfi alkyl t substituted C1-C6 alkyl where the 
substituents may be 1 to 5 halo, 1 to 3 hydroxy, 1 to 3 C1-C10 alkanoyloxy, 1 to 
3 C1-C6 alkoxy, phenyl, phenoxy, C1-C6 altoxycarbonyl, S(0)m(Ci-Ce alkyl); 
15 or R8 and R9 can be taken together to form -(CH2)H-a(CH2)s- where La Is 
CfRZte' O, S(0) m or NCR 2 ), r and s are Independently 1 to 3. 

In another aspect this invention provides a compound of Formula I 
wherein; 

Z is -COCR1 r2cnhCOANR4r5 
20 Ais-CR 7 R 7 a(CH2))Nyis0to3; 
and R2ci 8 HorCH3; 

R7feCi-C3 alkyl; 

R7aisHorCi^3alkyI; 

R^'is hydrogen or C1-C3 alkyl; or R* and R 7 are combined to form an 
25 alkylene bridge; 

R 5 is hydrogen or C1-C3 alkyl optionally substituted with one or two 
hydroxy! groups; 

R 1 is selected from the group consisting of 1-indo!yl-CH2-» 2-indoiyl- 
CH2-; 3-lndolyl-CH2-, 1-naphthyl-CH2-, 2-naphthyKJH2-, 1-benzimIdazolyi- 

30 CH2-f 2-benzlmldazo!yi-CH2-, phenyl-Ci-C4 alkyh 2-, 3- or 4-pyridyl-Ci-C4 
alkyl, phenyl-CH2-S-CH2-, thlenyl-Ci-C4 alkyl, and phenyi-(Co-C3 alkyty-O* 
CH2-» phenyl-CH20-phenyi-CH2-, and 3-benzothienyl-CH2-, or any of the 
above groups substituted in the aryt portion with one to three F, Ct, CH3, 
OCH3. OCF3 or CF3 substituents; 

35 R 2 ^ is hydrogen; yssO;R 7 and R 7a are methyl and R* and R5 are 

hydrogen and R 1 Is C6H5CH2-0-CH2-, phenyl-CH2-S-CH2-, 1-napthyl-CH2- t 
2-napthyl-CH2% phenylpropyl or, 
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and the aryl portion of R 1 Is optionally substituted with fluorine, CH3 or CF3; 

and n is zero one; m is zero or one; Y is C4-C10 cycloalkyl, phenyl, phenyl- 

CH2-, phenytO*, pyridyi, pyrlrrtdyt, thienyl, th!enyWJH2-, thiazolyi or oxazolyt, 
10 each optionally substituted with one to three substituents independently 

selected from F, CI, CH3, OCH3, OCF3, OCF2H and CF3; X is H, C1 to C4 aDcyl 

or C1 to C4 alkyl substituted with one to five fluorine atoms; W Is hydrogen. 
In another aspect, this invention provides a compound of Formula I 

wherein: Y is phenyl-CH2-. thlenyl-CH2- or phenyl-O- each optionally 
15 . substituted with F, CI, CH3, OCH3, OCF3, OCF2H and CF3; XisH, CH3 or 

CF3* 

In another aspect, this invention provides a compound of Formula I 
wherein 

2 is -COCR1 R2CNHOOANR4R5 
20 Ais-CR 7 R 7a {CH2)y;yis0to3; 
and R2cisHorCH3; . 

R7 is C1-C3 alkyl; 

R7a|sHorCi-C3aikyi; 

R 4 is hydrogen or C1-C3 alkyl; or R 4 and R 7a are combined to form an 
25 alkylene bridge; 

R 5 is hydrogen or C1-C3 aDcyl optionally substituted with one or two 
hydroxyl groups; 

R1 selected from the group consisting of 1«4ndolyl-CH2-; 2-lndoIyl- 
CH2-; 3-indolyi-CH2-; 1-naphthyl-CH2-; 2-naphthyl-CH2-; 1-benzimldazoly»- 

30 CH2-; 2-benzimIdazolyl-CH2-; phenyW5i-C4 alkyl-; 2-, 3- or 4-pyrWyl-Ci-C4 
alkyl; thienyt-Ci-C4 alkyl; phenyt-(CH2)rrO-CH2- where n is zero to three; 
phenyl-CH20-phenyKJH2S and 3-benzothienyl-CH2-; or any of the above 
groups substituted in the aryl portion with one to three F, CI, CH& OCH3, OCF3 
or CF3 substituents; 

35 Y is hydrogen and X Is: 
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5 




wherein n and m are one and A 1 is a bond and W Is hydrogen; or X Is: 




wherein R 3 * Is hydrogen, F # CI, CH3, OCH3, OCF3 or CF3; 
25 R12 is hydrogen, F, O, CH3, OCH3, OCF3 or CF3; 

Raa is hydrogen, C1-C8 alky) optionally substituted with one to three 
halogens; or phenyl optionally substituted with one to three substltuents 
independently selected from halogen, CHs, OCH3, OCF3, CF3 and C1-C8 
alkytaiyl; 

30 Rhb is hydrogen, Ci-Cs alkyl, optionally substituted with one to three 
substltuents Independently selected from halogen, CH3, OCH3, OCF3, CF3; 
C3-C8 cycloalkyl; phenyl optionally substituted with one to three substltuents 
independently selected from halo, CH3, OCH3, OCF3 or CF3; -OC1-C8 alkyl; 
or -S-C1-C8 alkyl. 

35 In a preferred aspect this invention provides a compound of Formula I 
wherein Z Is 
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—CO NHCO-C — NH 2 
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or 



10 — 00 NHCO ( N 



wherein each n is independently zero or one; 

R1 is 1-naphthyl CH2-. 2-naphthyt CH2, phenyl CH2CH2CH2* 




20 

optionally substituted with F, CI, CH3 or CF3; 
or^JH20CH2C6H5. 

Preferred compounds of Formula I are: 
25 (R)-2-Amfno-NH2-(1H*dol^ 

dihydro-1 H48oqu"mollne-2^arbonylHthyl)^obutyramide hydrochloride; 

(R)-2-I2^2-Antino-2-methyli)rop1onylamlno)^(1H-lndol-3-yl)- 
propionyq*1^^ v 4-tetrahydro-teoqidnoUne-6-carboxyiic add ethylamlde 
hydrochloride; 

30 (R)-2^2K2-Amlno-2^thyl-proplonylamlno)-3^1 Wndol-3-yl)- 
propionyq-l^^.^tetrahydiXhlsoquinoDne-eH^boxylic acid phenylamide 
hydrochloride; 

(R)-2-Amino-l^(2-(imndoW-yiH^ 
dihydro-1 H-teoqulnol]nB-2-caibonylhethyl)-lsobutyrarnlde hydrochloride; 
35 . (R)-2-Amino-N^2-(1 H-indol-3-yl)-1-r7-^ 

dlhydro-1 H4soquinoline-2K^onyIHthyIHsobutyramide; 

(R)-N^2-{2-(2-Amlno-2^ethyH>^ 
propionylJ-I^.S^tetrahydro^scxiulnolin-T-yl^nzamide^ 
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(R)-2-Amino-N^1-benzyloxymeth^^^ 
suffonylamino^S^Ihydro-IH-isoquinoli^ 

2-Amlno-N-{1-(R)-benzyloxymethyW^ 
amino)-plperidin-1 -yQ-ethylHsobutyramlde hydrochloride; 
5 (R)-N-[H4^Acetyl-phenyl-amlno)-piperidine-lK^bonyl]-2-(1H-indol-3- 
yl)-6thyl]-2-amino4sobutyramide; 

(R}-2-Amino-N-{1 -(1 H-lndol^ylmethyl)-2-[4-(nTOrphonne-4-carbonyl)-4- 
phenyl-piperidin-1 -yl]-2-oxo-6thyl}-isobutyramJde hydrochloride; 
2-Am1no-N4HR)-benzyloxymethyl-2^ 
10 ben2oimldazol-1*yl)-plperfdir>-1-yl]-ethyl}-; 
2-Arnino4sHHRM1H-tndo!^^^ 
benzofmidazol-1 -yO-pipertdin-l -ylhethylHsobutyramide; 

(R)-2-Amino-N^2^1H^ol^ 
dihydro-1 H-isoquinoline*2<arbonyl]^yi}46obutyrainld6; 
15 2-Amino-N^W1H-indoh3-ylm^ 
2-oxo-ethyl}-isobutyramide hydrochloride; 

(Rh2-Amino-N^1-(1H-lndot^ 
yf)-plperidin-1 -yl>2-oxo^thyt}-isobutyramlde hydrochloride; 
(R)-2TAmino-NH1-(1H4rKto!^ 
20 benzoimidazol-1-yJ>piperidln-1-y!^eth^ hydrochloride; 

<R)-2-Amino^2-[4-(6-fluor<^ -ylJ-1 - 

(1 H-indot*3-yJmethyl)-2-oxo-ethyIJ.lsobutyramlde hydrochloride; 

(R)-2-AinJno*H1-(1H4ndol^ 
imldazo[4 a 5-b]pyridirv3-yl)-plperidln-1 -yf]-ethyf}-isobutyramlde hydrochloride; 
25 (R)-2-Amir>o4sl-I2^4-(5Kfri!o^ 
piperidirv1-ylH^lH-indol-3^methyl^^ 

(R)-2-Amino-N41^nzo[b)th]ophen^ 
dlhydro-benzoimidazol-1 -yl)-plperidin-1 -ytJ-ethy)}-lsobirtyramide hydrochloride; 
" 2-Ambio^HR)^enzyfoxymethy1^ 
30 phenyH)lperidln-1-yJh2K)XO^thylHsobutymmide; 

(R)-Piperidine-4-cart>oxytic acid {1-naphthaler>-2-ytmethyl-2-oxo-2^ 
(toluene^-sulfonylamlnoH,^ 
hydrochloride; 

2»Amlno4H1-(R)4enzyloxymethy1-^^ 
35 phenyJ-plperidIn-1-yO-2-oxo-ethyf)-isobutyramide; 

(R)-2-Amino-N-{1 -(1 H-indol'3-ylmethyl)-2-oxo-2-I4-phenyW' 
(pyrrolidine-1<arbonyl)-plperidirh1-^^ hydrochloride; 



Printed from Mimosa 10/13/1997 14:01:34 page -16- 



WO SW38471 



PCTAB9S/00410 



{RH -{2-(2-Aminc>-2-methyl-propionylamino)-3-(1 H-indol-3-yl)- 
propionyJJ-4-phenyl-plperidine-4-carboxylic acid (4-hydroxy-butyl)-amlde 
hydrochloride; 

2•ArnlrK>-N^H5-f)uoro-1H^ndo^3-ylmethyl)-2^XD•2^4-(2^xo-2 t ^ 
5 dihydro-benzoimlda2d-1-yl)i)iperidin-1-yn-8thyl>isobutyramide hydrochloride; 
2-Amino-fHH1^ethyMm^ 
dihydro-benzoimidazoM -yl)-piperidln-1 -yt]-ethyl}-isobutyramIde hydrochloride; 

(R)-Piperidine-4-caiboxyRc add {1-naphthalen-2-ylmethyl-2-oxo-2-t4-(2- 
phenyt-benzol mldazol-1 -yl)-plperidln-1 -yj]~ethyl}-amide hydrochloride; 
10 (R)-3-AmlrK>-NK1-(1H^ndol^ylmethyI)-2-oxo-2-[4-(2-phenyl- 

benzolmi dazol-1 -yl)-piperidin-1 -yl}-ethy]}-3-methyW)utyramide hydrochloride; 
and 

(R)-Plperidine-4-carboxytlc add {2-{4-{3-methyl-2-oxo-2 > 3-dIhydro- 
berttolmldazoM -yO-piperidin-1 -naphthaJerv2-ylmethyl-2-oxo-ethyl}- 
15 amide hydrochloride 

Further preferred compounds are: 

(R)-2-Amino-N-{2-benzyloxy-i -(4-phenyl-plpertdme-1 -carbonyl)-ethyl]- 
teobutyramlde hydrochloride, . 

(R)-2-Amino-N-l2-(1 H-indol-3-ylM -(4-phenyH>iperidine-1 -carbonyt)- 
20 ethyQ-isobutyramlde hydrochloride, 

(R)-2-Amlno-rH2H1Wmiol^ 
pIperidine-1-carbonylJ-ethylHsobutyramlde hydrochloride, 

(R)-2-AmlrK>4HH4-(4-fluoro-ph 
indol-3-yl)-ethy1}-ieobutyramIde hydrochloride, 
25 (R)-2-Amfno-N^2-(5-fluoro-imrtf^^ 

plperidine-l-carbonyfJ-ethylHeobutyramlde hydrochloride, 

(R)-2-Amino-Nl2-(6-fluorc*1Wndo^^ 
carbOTyi)-ethyf]-isobutyramide hydrochloride, 

(R)-2-Amino-NH2-(5-fluoro-1H-lndd^y1).1-(4^henyli)lperidlne-1^ 
30 carbonyl)-ethyO-lsobutyramWe hydrochloride, 

(R)-2-Amlno-rH2*enzylsulfanyM-^^^ 
ethyQ-isobutyramlde hydrochloride, 

(R)-2-Amlno-N-{2^aphthalerH-yt-1-(^^ 
ethyl}-isobutyramlde hydrochloride, 
35 (R)-2-Amino-N-{2-(1 H-indoJ-3-yl>1 -(4-thiophen-2-yK)iperidlne-1 - 
cartoonyl)-ethyl}-lsobutyramide hydrochloride, 

(R)-2-Amlno-N-{3-phenyl-1 -^phenyl-piperidlne-l -carbonyl)-propyIJ- 
isobutyramide, 
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(R)-2-Piperidine-4-carboxylic acid {2-naphthalen-1-yl-H4-(phenyi- 
propionyl-amino)-piperidine-1-carbonylj-ethyl}-amide hydrochloride, 

(R)-2-Amino-N-t1-naphthaien-1-ylmethtf^^ 
1-yl)-ethyl>lsobutyramide hydrochloride, 
5 (R)-2-Amirx>^-[2-(2™ethyMH^ 

carbonyl)-€thyl]-isobutyramide hydrochloride, and 

(R)-2-Amlno-N-[4-phenyl-1-(4-phenyl-plperidine-1-caitony^ 
isobutyramide hydrochloride. 

Still further preferred compounds are: 
10 (R)-2-Amlno-Nl2-(1H^ndol^y^ 
ethyfl-isobutyramlde hydrochloride or 

(R)-2-Amino«N-l1 -(4-benzyi-piperidine-1 -carbonyf)-2«(1 H-Indol-^yl)- 
ethylHsobutyramide hydrochloride. 

This invention also provides: 
15 a method for Increasing levels of endogenous growth hormone In a 

human or an animal which comprises administering to such human or animal 
an effective amount of a compound of Formula I; 

a composition useful for increasing the endogenous production or 
release of growth hormone in a human or an animal which comprises an inert 
20 carrier and an effective amount of a compound of Formula I; 

a composition useful for increasing the endogenous production or 
release of growth hormone In a human or an animal which comprises an inert 
carrier and an effective amount of a compound of Formula I used in 
combination with other growth hormone secretagogues such as, GHRP-6, 
25 Hexorelan, GHRP-1 , growth hormone releasing factor (QRF) or one of its 
analogs or IGF-1 or IGF-2, or B-HT920; and 

a method for the treatment of osteoporosis which comprises 
administering to a patient with osteoporosis a combination of a 
bisphosphonate compound such as alendronate, and a compound of Formula 
30 L 

This invention further provides a method for treating or preventing 
diseases or conditions which may be treated or prevented by growth hormone 
which comprises administering to a mammal in need of such treatment or 
prevention an amount of a compound of Formula I which is effective in 
35 promoting release of said growth hormone. 

... In another aspect this invention provides compositions and methods 
which are useful for treating obesity, fraility associated with old age, and 
cachexia associated with AIDS and cancer. 
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The instant compounds are highly substituted dipeptide analogs for 
promoting the release of growth hormone which are stable under various 
physiological conditions which may be administered parenterally, nasally or by 
the oral route. 

5 Detelleri Dpscription of the Invention 

One of ordinary skill will recognize that certain substttuents listed In this 

invention may have reduced chemical stability when combined with one 

another or with heteroatoms in the compounds. Such compounds with 

reduced chemical stability are not preferred. 
10 In general the compounds of Formula I can be made by processes 

which include processes known In the chemical arts for the productions 

structurally analogous compounds. Certain processes for the manufacture of 

Formula I compounds are provided as further features of the invention and are 

illustrated by the following reaction schemes. 
15 In the above structural formulae and throughout the instant specification, 

the following terms have the Indicated meanings: 

The aikyi groups specified above are intended to include those alkyt 

groups of the designated length in either a straight or branched configuration . 

which may optionally contain double or triple bonds. Exemplary of such aikyi 
20 groups are methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, tertiary butyl, pentyl, 

isopentyl, haxyl, Isohexy), ailyl, ethinyl, propenyt, butadienyl, hexenyl and the 

like. 

The alkoxy groups specified above are Intended to Include those alkoxy 
groups of the designated length In either a straight or branched configuration 
25 which may optionally contain double or triple bonds. Exemplary of such alkoxy 
groups are methoxy, ethoxy, propoxy, Isopropoxy, butoxy, isobutoxy, tertiary 
butoxy, pentoxy, isopentoxy, hexoxy, Isohexoxy, allytoxy, 2-propinyloxy, 
Isobutenytoxy, hexenyfoxy and the like. 

The term "halogen 11 or "halo 11 is intended to include the halogen atoms 
30 fluorine, chlorine, bromine and iodine. 

The term "aryl" Is intended to Include phenyl and naphthyl and aromatic 
5- and 6-membered rings with 1 to 3 heteroatoms or fused 5- or 6-membered 
bicydic rings with 1 to 3 heteroatoms of nitrogen, sulfur or oxygen. Examples 
of such heterocyclic aromatic rings are pyridine, thlophene, furan, 
35 benzothlophene, tetrazole, indole, N-methyfindole, dihydroindole, Indazole, N- 
formyllndole, benzimidazole, thlazole, pyrimldine, and thiacflazole. 
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Certain of the above defined terms may occur more than once fn the 
above formula and upon such occurrence each term shall be defined 
Independently of the other. 

Throughout the instant application the following abbreviations are used 
5 with the following meanings: 





BOC 


t-butyloxycarbonyl 


• 


BOP 

• 


BenzotriazoM-ytoxy 
tri6(dimethytamino) phosphonium 


10 




hexafluorophosphate 




CBZ 


Benzyl oxy carbonyl 




COI 


N.N'-Caibonyldilmidazole 




CH2CI2 


Methylene chloride 




CHCI3 


Chloroform 


15 


DCC 


Dlcydohexylcartoodiimide 




DMF 


Dimethylformamlde 




EDC 


1H[3^dimethylaminopropyl)-3- 
ethylcarbodiimide hydrochloride 




EtOAc 


Ethyl acetate 


20 


FMOC 


9-Huorenyimethoxycarbonyl 




Hex 


Hexane 




HOBT 


Hydroxybenzotriazole hydrate 




HPLC 


High pressure liquid chromatograj 




MHz 


Megahertz 


25 


MS 


Mass Spectrum 




NMR 


Nuclear Magnetic Resonance 




PTH 


Parathyroid hormone 




7FA 


Trifluoroacetic acid 




THF 


Tetrahydrofumn 


30 


TLC 


Thin layer chromatography 


« 


TRH 


Thyrotropin releasing hormone 



The compounds of the instant Invention all have at least one asymmetric 
center as noted by the asterisk In the structural Formula \ 9 group Z above. 
35 Additional asymmetric centers may be present on the molecule depending 
upon the nature of the various substituents on the molecule. Each such 
asymmetric center wDI produce two optical Isomers and It is intended that all 
such optical Isomers, as separated, pure or partially purified optical isomers, 
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racemic mixtures or diastereomeric mixtures thereof, be Included within the 
ambit of the instant invention. In the case of the asymmetric center represented 
by the asterisk, it has been found that the absolute stereochemistry of the more 
active and thus more preferred isomer is shown hi Formula IA. This preferred 

5 absolute configuration also applies to Formula I. With the Ffc substituent as 
hydrogen, the spatial configuration of the asymmetric center corresponds to 
that in a D-amino acid. In most cases this Is also designated an £- 
configuration although this will vary according to the values of Rf and R2 used 
in making B- or ^-stereochemical assignments. 

10 The Instant compounds are generally isolated in the form of their 

pharmaceutical^ acceptable acid addition salts, such as the salts derived from 
using Inorganic and organic acids. Examples of such acids are hydrochloric, 
nitric, sulfuric, phosphoric formic, acetic, trifluoroacetic, propionic, malelc, 
succinic, malonic, methane sulfonic and the like. In addition, certain 

15 compounds containing an acidic function such as a carboxy can be Isolated In * 
the form of their Inorganic salt In which the counterion can be selected from 
sodium, potassium, lithium, calcium, magnesium and the Dke, as well as from 
organic bases. 

- - The growth hormone releasing compounds of Formula I are useful fn 

20 vitro as unique tools for understanding how growth hormone secretion is 
regulated at the pituitary level This Includes use In the evaluation of many 
factors thought or known to Influence growth hormone secretion such as age, 
sex, nutritional factors, glucose, amino acids, fatty acids, as well as fasting and 
non-fasting states. In addition, the compounds of this Invention can be used In 

25 the evaluation of how other hormones modify growth hormone releasing 

activity. For example, it has already been established that somatostatin inhibits . 
growth hormone release. Other hormones that are Important and in need of 
study as to their effect on growth hormone release include the gonadal 
hormones, e.g., testosterone, estradiol, and progesterone; the adrenal 

30 Hormones, e.g., Cortisol and other corticoid's, epinephrine and norepinephrine; 
the pancreatic and gastrointestinal hormones, e.g., Insulin, glucagon, gastrin, 
secretin; the vasoactive peptides, e.g., bombesin, the neurokinins; and the 
thyroid hormones, e.g., thyroxine and triiodothyronine. The compounds of 
Formula I can also be employed to investigate the possible negative or positive 

35 feedback effects of some of the pituitary hormones, e.g., growth hormone and 
endorphin peptides, on the pituitary to modify growth hormone release. Of 
particular scientific Importance Is the use of these compounds to elucidate the 
subcellular mechanisms mediating the release of growth hormone. 
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The compounds of Formula ! can be administered to animals, including 
man, to release growth hormone in vivo. For example, the compounds can be 
administered to commercially Important animals such as swine, cattle, sheep 
and the like to accelerate and increase their rate and extent of growth, to 

5 improve feed efficiency and to increase milk production in such animals. In 
addition, these compounds can be administered to humans in vivo as a 
diagnostic tod to directly determine whether the pituitary is capable of 
releasing growth hormone. For example, the compounds of Formula I can be 
administered in vivo to children. Serum samples taken before and after such 

10 administration can be assayed tor growth hormone. Comparison of the 
amounts of growth hormone in each of these samples would be a means for 
directly determining the ability of the patient's pituitary to release growth 
hormone. 

Accordingly, the present Invention includes within its scope 
15 pharmaceutical compositions comprising, as an active ingredient, at least one 
of the compounds of Formula I in association with a pharmaceutical by 
acceptable carrier. Optionally, the active ingredient of the pharmaceutical 
compositions can comprise an anabolic agent in addition to at least one of the 
compounds of Formula I or another composition which exhibits a different 
20 activity, e.g„ an antibiotic growth permlttant or an agent to treat osteoporosis or 
in combination with a corticosteroid to minimize the cataboflc side effects or 
with other pharmaceutical^ active materials wherein the combination 
enhances efficacy and minimizes side effects. 

Growth promoting and anabolic agents include, but are not limited to, 
25 TRH, PTH, diethyistilbesterd, estrogens, B-agonists, theophylline, anabolic 
steroids, enkephalins, E series prostaglandins, compounds disclosed In U.S. 
Patent No. 3,239,345, e.g M zeranol, and compounds disclosed in U.S. Patent 
No, 4,038,979, e.g., suibenox or peptides disclosed in U.S. Patent No. 
4,411,890. 

30 Astffl further use of the growth hormone secretagogues of this invention 

is In combination with other growth hormone secretagogues such as the 
growth hormone releasing peptides GHRP-6, GHRP-1 as described In U.S. 
Patent Nos. 4,41 1 ,890 and publications WO 89/071 10, WO 89/071 11 and B- 
HT920 as well as hexarelin and the newly discovered GHRP-2 as described in 

35 WO 93/04081 or growth hormone releasing hormone (GHRH, also designated 
GRF) and Its analogs or growth hormone and Its analogs or somatomedins 
including IGF-1 and IGF-2 or ^-adrenergic agonists such as donkflne or 
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serotonin 5HTID agonists such as sumitriptan or agents which inhibit 
somatostatin or its release such as physostigmine and pyridostigmine. 

As is well known to those skilled in the art, the known and potential uses 
of growth hormone are varied and multitudinous. See "Human Growth 

5 Hormone", Strobel and Thomas, Pharmacological Reviews 4fLpg. 1-34 (1994) 
which describes possible use of growth hormone. Thus, the administration of 
the compounds of this invention for purposes of stimulating the release of 
endogenous growth hormone can have the same effects or uses as growth 
hormone Hself. These varied uses of growth hormone may be summarized as 

10 follows: sttmidating growth hormone release in elderiy humans; treating 
growth hormone deficient adults; prevention of catabofic side effects of 
glucocorticoids, treatment of osteoporosis, stimulation of the Immune system, 
acceleration of wound heating, accelerating bone fracture repair, treatment of 
growth retardation, treating acute or chronic renal failure or insufficiency, 

15„. treatment of physiological short stature, including growth hormone deficient 
children, treating short stature associated with chronic illness, treatment of 
obesity, treating growth retardation associated with Prader-Willi syndrome and 
Turner's syndrome; accelerating the recovery and reducing hospitalization of 
bum patients or following major surgery such as gastrointestinal surgery; 

20 treatment of Intrauterine growth retardation, skeletal dysplasia, 

hyperoortisonism and Cushings syndrome; replacement of growth hormone in 
stressed patients; treatment of osteochondrodyspiasias, Noonans syndrome, 
sleep disorders, Alzheimer's disease, delayed wound healing, ami 
psychosocial deprivation; treatment of pulmonary dysfunction and ventilator 

25 dependency; attenuation of protein catabolic response after a major operation; 
treating malabsorption syndromes, reducing cachexia and protein loss due to 
chronic illness such as cancer or AIDS; accelerating weight gain and protein 
accretion in patients on TPN (total parenteral nutrition); treatment of 
hyperinsutinemia including nesidioblastosis; adjuvant treatment for ovulation 

30 induction and to prevent and treat gastric and duodena) ulcers; to stimulate 
thymic development and prevent for age-reiated decline of thymic function; 
adjunctive therapy for patients on chronic hemodialysis; treatment of 
immunosuppressed patients and to enhance antibody response following 
vaccination; improvement in muscle strength, mobility, maintenance of skin 

35 thickness, metabolic homeostasis, renal homeostasis In the frail elderly; 

stimulation of osteoblasts, bone remodeling, and cartilage growth; treatment of 
neurological diseases such as peripheral and drug Induced neuropathy, 
Gufllian-Barre Syndrome, amyotrophic lateral sclerosis, multiple sclerosis, 
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cerebrovascular accidents and demyellnating diseases; stimulation of the 
immune system in companion animals and treatment of disorders of aging In 
companion animals; growth promotant In livestock; and stimulation of wool 
growth in sheep. 

5 It will be known to those skilled in the art that there are numerous 

compounds now being used in an effort to treat the diseases or therapeutic 
indications enumerated above. Combinations of these therapeutic agents 
some of which have also been mentioned above with the growth promotant 
anabolic and desirable properties of these various therapeutic agents, in these 

10 combinations, the therapeutic agents and the growth hormone secretogogues 
of this invention may be independently present in dose ranges from one one- 
hundredth to one times the dose levels which are effective when these 
compounds and secretagogues are used singly. 

Combined therapy to inhibit bone resorption, prevent osteoporosis and 

15 enhance the healing of bone fractures can be illustrated by combinations of 
bisphosphonates and the growth hormone secretagogues of this invention. 
The use of bisphosphonates for these utilities has been reviewed, for example, 
by Hamdy, NAT., Role of Bisphosphonates in Metabolic Bone Diseases. 
Trends In Endocrinol. Metab., 1293, 4, 19-25. Bisphosphonates with these 

20 utilities include alendronate, tiludronate, dimethyl * APD, risedronata, 

etidronate, YM-175, ctodronate, pamidionate, and BM-210995. According to 
their potency, oral dally dosage levels of the blsphosphonate of between 0.1 
mg and 5 g and dally dosage levels of the growth hormone secretagogues of 
this invention of between 0.01 mg/kg to 20 mg/kg of body weight are 

25 administered to patients to obtain effective treatment of osteoporosis. 

Compounds that have the ability to stimulate QH secretion from cultured 
rat pituitary cells are Identified using the following protocol. This test is also 
useful for comparison to standards to determine dosage levels. Cells are 
isolated from anterior prtuitaries of 6-week old male Wtetar rats following 

30 decapitation. Tissues are finely minced, then subjected to mechanical and 
enzymatic dispersion using 10 U/mL bacterial protease (EC 3.4.24.4, Sigma P- 
6141) in Hank's balanced saft solution without calcium or magnesium. The cell 
suspension is plated at 5x1 04 cells per square cm in 24-well Costar dishes 
and cultured for 3 days in Duibecco's Modified Eagles Medium (D-MEM) 

35 supplemented with 4.5 g/L glucose, 10% horse serum, 2-5% fetal bovine 
serum, non-essential amino acids, 1 00 U/mL nystatin and 50 mg/mL 
gentamycin sulfate. 
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Just prior to beginning the assay, culture wells are rinsed twice, then 
equilibrated for 30 minutes in release medium (D-MEM buffered wtth 25 mM 
Hepes, pH 7.4 and containing 0.5% bovine serum albumin at 37°C. Test 
compounds are dissolved in- DMSO, then diluted into pre- warmed release 

5 medium. The assay Is initiated by adding 1 mL of release medium (with test 
compounds) to each culture well. Incubation is carried out at 37°C for 15 
minutes, then terminated by removal of the culture medium, which is 
centrifuged at 2000 x g for 15 minutes to remove cellular materia) before being 
assayed for rat growth hormone by a radioimmunoassay procedure using 

10 reagents provided by A.F. Partow (Harbor-UCLA Medical Center, Torrance, 
CA). Active compounds typically stimulate growth hormone release by 3-4 fold. 

Nonpeptidyl GH secretogogues are shown to mimic growth hormone 
releasing peptides based on one or more of the following criteria: synergistic 
stimulation of GH release when added together with GHRH, Inability to further 

15 increase GH secretion by GHRP-6, sensitivity to protein kinase C Inhibitors, 
and selective stimulation of triphasic calcium flux in GH-containing cells. 

The compounds of this invention can be administered by oral, parenteral 
(e.g., intramuscular, intraperitoneal, intravenous or subcutaneous injection, or 
implant), nasal, vaginal, rectal, sublingual, or topical routes of administration 

20 and can be formulated with pharmaceutical^ acceptable carriers to provide 
dosage forms appropriate for each route of administration. 

Solid dosage forms for oral administration include capsules, tablets, 
pills, powders and granules. In such solid dosage forms, the active compound 
Is admixed with at least one inert pharmaceutical^ acceptable carrier such as 

25 sucrose, lactose, or starch. Such dosage forms can also comprise, as is 
normal practice, additional substances other than such inert diluents, e.g., 
lubricating agents such as magnesium stearate. In the case of capsules, 
tablets and pills, the dosage forms may also comprise buffering agents. 
Tablets and pais can additionally be prepared wtth enteric coatings. 

30 Liquid dosage forms for oral administration Include pharmaceutical^ 

acceptable emulsions, solutions, suspensions, syrups, the elixirs containing 
inert diluents commonly used in the art, such as water. Besides such Inert 
diluents, compositions can also Include adjuvants, such as wetting agents, 
emulsifying and suspending agents, and sweetening, flavoring and perfuming 

35 agents. 

Preparations according to this invention for parenteral administration 
include sterile aqueous or nonaqueous solutions, suspensions, or emulsions. 
Examples of non-aqueous solvents or vehicles are propylene glycol, 
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polyethylene glycol, vegetable oils, such as olive oil and com oil, gelatin, and 
injectable organic esters such as ethyl oleate. Such dosage forms may also 
contain adjuvants such as preserving, wetting, emulsifying, and dispersing 
agents. They may be sterilized by, for example, filtration through a bacteria- 
5 retaining filter, by incorporating sterilizing agents into the compositions, by 
irradiating the compositions, or by heating the compositions. They can also be 
manufactured in the form of sterile solid compositions which can be dissolved 
in sterile water, or some other sterile injectable medium immediately before 
use. 

10 Compositions for rectal or vaginal administration are preferably 

suppositories which may contain, In addition to the active substance, excipients 
such as coca butter or a suppository wax. 

Compositions for nasal or subungual administration are also prepared 
with standard excipients well known In the art 

15 The dosage of active ingredient in the compositions of this invention 
may be varied; however, it is necessary that the amount of the active ingredient 
be such that a suitable dosage form is obtained. The selected dosage 
depends upon the desired therapeutic effect, on the route of administration, 
and on the duration of the treatment Generally, dosage levels of between 

20 0.0001 to 1 00 mg/kg of body weight daily are administered to patients and 
animals, e.g., mammals, to obtain effective release of growth hormone. 
A preferred dosage range is 0.01 to 5.0 mg/kg of body weight daily. 
The following structures prepared in the Examples indicated exemplify 
the nomenclature used in this document 

25 

ffl)-g.fg-rg-Amino-g-m^YUprep 

1.2,3 l 4"tetrahy(lrO'teQQ»inonne^cart)Qxylto acid ethylgnrtitifl hydrochloride 
Example 26 



30 



35 
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ffi^Piperidine-4-carboxvllc acid M^aphthalen-2-vtmethyl-g^yo.2.JS-ftQluflnft. 

4-suHonvlamlnQV1.3-dihvdro-lsQlndQl.g^n.ftthvlV-aniidB 
Example 83 



10 



,0*'rCC 




fRVN-ri44-fAcetv>-phBnvl.flm^.Dlperidine.1^rfaonyn.g.MH^ndQl^.yl\. 
ftthwn.g.flmtntvteofamvramldB 

15 Example 34 
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10 



15 



2-Amlno-N-fWRV4}en zvloxvmethy|.g.oxo-244-f2-oxo-2.3-dihvdrD- 
ben?olm!dazol-1-ylVDineridln-1-vl1-ethvlV<sobutvramldB 
Example 1 

o 

< 9 

l i 
V 

rv 



^■g.Amtnr>^.fg41H.lnd 0 |.a.vlV14642.f3.methvl.ureldoUDhflnvn.a.4. 
riihvriro.lH.isoniitnollnR.g^arbonvlV^thvlMsQbutvramlda 
Example 29 



20 
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rRV3-Amlnp-N-f Hi H-<ndp(-3-ylm9tfiyl)-2-oxo-g-[4-fg-phepy[-^pn?oimWa^g|-i- 



Example 91 



y|^DiDeridtn.1.ylVflthyn.3^nethy|.butvramjda 



5 

U i • ) j M v Me 
10 x ^ ir^ NH2 



The preparation of the compounds of Formula I of tfie present Invention 
can be carried out In sequential or convergent synthetic routes. Syntheses 

15 detailing the preparation of the compounds of Formula I In a sequential manner 
are presented In the following reaction schemes. 

Many protected amino acid derivatives are commercially available, 
where the protecting groups P are, for example, BOC, CBZ, FMOC, benzyl or 
ethoxycarbonyl groups. Other protected amino acid derivatives can be 

20 prepared by literature methods. Some substituted pyrrolidines, piperidines 
and tetrahydroisoquinolines are commercially available, and many other 
pyrrolidines, 4-substituted piperidines, and 1,2,3,4-tetrahydrolsbquindines are 
known In the literature. Various phenyl or heteroaryl substituted piperidines 
and 1 ,2,3,4-tetrahydroisoquinottnes can be prepared following literature 

25 methods using derivatized phenyl and heteroaryl intermediates. Alternatively 
the phenyl or heteroaryl rings of such compounds can be derivatized by 
standard means, such as halogenation, nitration, sulfonytation etc 

Many of the schemes Illustrated below describe compounds which 
contain protecting groups P. Benzytoxycarbonyl groups can be removed by a 

30 number of methods including, catalytic hydrogenatfon with hydrogen In the 
presence of a palladium or platinum catalyst in a protic solvent such as 
methanol. Preferred catalysts are palladium hydroxide on carbon or palladium 
on carbon. Hydrogen pressures from 1-1000 psi may be employed; pressures 
from 10 to 70 psl are preferred. Alternatively, the benzytoxycarbonyl group can 

35 be removed by transfer hydrogenation. 

Removal of BOC protecting groups can be carried out using a strong 
acid such 88 trifiuoroacetic add or hydrochloric acid with or without the 
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presence of a cosolvent such as dichloromethane or methanol at a 
temperature of about -30 to 70°C, preferably about -5 to about 35°C. 

Benzyl esters of amines can be removed by a number of methods 
including, catalytic hydrogenaBon with hydrogen In the presence of a 
5 palladium catalyst in a protic solvent such as methanol. Hydrogen pressures 
from 1-1000 psi may be employed; pressures from 10 to 70 psi are preferred. 
The addition and removal of these and other protecting groups Is discussed by 
T. Greene in Protective Groups in Organic Synthesis, John Wiley & Sons, New 
York, 1981, 
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35 The protected amino acid derivatives 1 are in many cases commercially 
available, where the protecting group P is, for example, BOC or CBZ groups. 
Other amino acids can be prepared by literature methods. 
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As illustrated in Scheme 1, coupling of amines of formula 2 with 
protected amino acids of formula 1, where P is a suitable protecting group, is 
conveniently carried out in an inert solvent such as dlchloromethane or DMF by 
a coupling reagent such as EDC or DCC in the presence of HOBT. In the case 

5 where the amine is present as the hydrochloride salt, it Is preferable to add one 
equivalent of a suitable base such as triethytamine to the reaction mixture. 
Alternatively, the coupling can be effected with a coupling reagent such as 
BOP in an Inert solvent such as methanol. Such coupling reactions are 
generally conducted at temperatures of about -30 to about 80°C, preferably 0 

10 to about 25°CX For a discussion of other conditions used for coupling peptides 
see Houben-Weyl, Vol. XV, part II, E, Wunsch, Ed., George Thelme Vertag, 
1974, Stuttgart. Separation of unwanted side products and purtflcatiorrof 
intermediates Is achieved by chromatography on silica gel, employing flash 
chromatography (W. C. Still, M. Kahn and A. Mitra, J. Org. Chera 43 2923 

15 1 978), by crystallization, or by trituration. 

Transformation of 3 into intermediates of formula 4 can be carried out by 
removal of the protecting group P as described above. Coupling of 
intermediates of formula 4 to amino acids of formula 5 can be effected as 
described above to give intermediates of formula 6. Deprotection of the amine 

20 6 gives compounds of formula 7. 
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25 

Alternatively, compounds of formula 7 can be prepared by a convergent 
route as shown In Scheme 2. Intermediate esters of formula 6 can be prepared 
by treating amino acids 1, where P is a suitable protecting group, with a base 
such as potassium carbonate followed by an alkyi halide such as lodomethane 

30 In a suitable solvent such as DMF. Deprotecfion of the amine transforms 8 Into 
8. Alternatively, many amino acids of formula 9 are commercially available. 
Intermediate 10 is generated by coupling 9 to amino acid 5. The ester of 
Intermediate 10 can be converted to intermediate add 1 1 by a number of 
methods known in the art; for example, methyl and ethyl esters can be 

35 hydrolyzed with lithium hydroxide in a protlc solvent such as aqueous 

methanol or aqueous THF at a temperature of about -20 to 120°C, preferably 
about 20 to 70°C. In addition, removal of a benzyl group can be accomplished 
by a number of reductive methods including hydrogenation in the presence of 
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platinum or palladium catalyst In a protic solvent such as methanol. Acid 1 1 
can then be coupled to amine 2 to give Intermediates of formula 6. 
Transformation of 6 to 7 can be achieved by removal of the protecting group P. 

s SCHEME 3 
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Compounds of formula 6 where R « CH2COOR, can be converted to 
intermediate acids of formula 13 by any of the methods outlined In Scheme 2. 
Coupling the add 13 to amine 147 generates the Intermediates of formula 14 
as illustrated in Scheme 3. Transformation ol 14 to 15 can be achieved by 
35 removal of the protecting group P. 
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As shown in Scheme 4 V compounds of formula 1B can be prepared by 
treating 2-nltrobenzaldehydes of formula 16 with amines of formula 17 in the 
presence of a suitable reducing agent which Include alkali metal borohydrides 

30 and cyanoborohydrides. The preferred reducing agent Is sodium 

cyanoborohydride. Sodium borohydride and sodium triacetoxyborohydrfde 
may also be used. For a general review of reductive arrfnations see R F. 
Borch, Aldrichimica Acta, 6 f 3-10 (1875). The nftro group of compound 18 can 
be reduced by a number of methods including hydrogenation with a catalyst 

35 such as palladium in a protic solvent such as methanol to give compounds of 
formula 19. Cydization of the diamine with N^-carbonykfiimidazole (CDI) or 
other phosgene equivalents generates compounds of formula 20. Removal of 
the protecting group transforms 20 Into 12. 
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As shown in Scheme 5, compounds of formula 23 can be prepared by 
treating 2-nrtroanflines of formula 21 , where X=M or C, with N-protected 
piperidones of formula 22 in the presence of a hydride reducing agent such as 
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sodium borohydride. Alternatively intermediates of formula 23 can be 
prepared by heating a protected 4-aminoptperidine 17 and a compound of 
formula 30, where )fc=N or C, In a solvent such as ethanol or DMF tn the 
presence of an acid acceptor such as triethylamlne or potassium carbonate. 

5 The nrtro group of formula 23 can be reduced by a number of methods 

including hydrogenation with a catalyst such as palladium In a solvent such as 
methanoflc HCI to give compounds of formula 24. Cyclization with CDI or other 
phosgene equivalents produces the benzimidazollnones of formula 25. 
Transformation of 25 into 26 can be achieved by removal of the protecting 

10 group P. 

SCHEMES 




35 

As shown in Scheme 6, the benzimrdazolinones of formula 26 can also 
be prepared by treating 2-anthrantlic acids of formula 27 with N-protected 
plperidones of formula 22 In the presence of a hydride reducing agent such as 
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sodlum cyanoborohydride to give compounds of formula 28. The add of 
formula 28 can then be treated with diphenylphosphoryl azide to give the aroyl 
aide of formula 29. Heating 29 In xylene produces the benzImldazolinone8 of 
formula 30. Transformation of 30 Into 26 can be achieved by removal of the 
5 protecting group P. 

SCHEME 7 
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Compounds of formula 33 can be prepared by treating a 4-piperidone of 
formula 22, where P is a protecting group such as benzyl, with a primary 
(R2=H) or secondary amine of formula 147 in the presence of a hydride 
reducing agent such as sodium cyanoborohydride as shown in Scheme 7. 

5 Compounds of formula 33 can either be deprotected by conventional means to 
give compounds of formula 34, or in the case where R2a=H the amine can be 
coupled to a carboxytic acid. of fdrmula 35 Using a coupling agent such as EDO 
in the presence of HOBT In an inert solvent such as dichloromethane to give 
compounds of formula 36. Subsequent removal of the protecting group 

10 generates compounds of formula 37. Alternatively, 33 can be treated with an 
aryl or alky) suit onyl chloride 38 in the presence of an acid scavenger to 
generate the sulfanamide 39. Transformation of 39 into 40 proceeds by. 
removal of the protecting group. 

^ SCHEME 8 




p p n 

22 41 42 



As Illustrated in Scheme 8, piperfcfinds of formula 41 can be prepared 
25 by treating a suitably protected 4-pipertdone of formula 22 with organometallics 
of formula YU or YMgX or YZnX where X» CI, Br, or I in aptotic advents such 
as tetrahydrofuran or diethyl ether at temperatures at or below 0°C. 
Intermediates of formula 41 can then be deprotected to give compounds of 
formula 42. 
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20 Treating a methyl arylacetate 43 and a protected bte(chloro8thyl) amine 
44 (Bercz and Ice; J. Pharm. Sd. 1972 61 pp 1316-1317) with two equivalents 
of a base such as lithium dflsopropytamide in a solvent such as THF \ 
the piperidine ester 45 as shown in Scheme 9. The ester can' then be 
hydrolyzed under mild basic conditions to give intermediates of formula 46. 

25 The resulting add can then ba coupled to amines of formula 147 to give . 
4.4'disubstftuted pipeitdines of formula 47. Deprotecflon of the amine 
generates compounds of formula 48. 
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As illustrated in Scheme 10, compounds of formula 50 can be prepared 
by treating a 4-piperidone of formula 22, with equtmolar amounts of potassium 
cyanide and a primary or secondary amine hydrochloride in aqueous ethanol 
to give intermediates of formula 49. Intermediates of formula 49 can then be 
5 deprotected to give compounds of formula 50. 

SCHEME 11 
- NC v Ar NC > Ar 

p- H 

51 52 53 

15 Treating an ary) rttrlle of formula 51 with intermediate 44 with two 
equivalents of a base such as sodium amide in a suitable solvent such as 
DMSO generates the 4,4'dlsubstituted pyridines of formula 52. Subsequent 
deprotection of the plperidine amine gives rise to compounds of formula 53 as 
shown In Scheme 11. 

20 

SCHEME 12 
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The nitrite group of 52 can be reduced by a number of methods (March, 
J„ Advanced Org. Chem.; Reactions, Mechanisms, and Structure, John Wiley & 
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Sons, New York. 1985), including lithium aluminum hydride to give the primary 
amine of compound 54. Intermediate 54 can then be coupled to acids of 
formula 35 as outlined in Scheme 12 to give compounds of formula 55. 
Subsequent deprotectlon of the plperidine amine gives compounds of formula 
5 56. 

■ SCHEME 13 



10 



15 



y R -oV 



N' 
P 

57 



<CHe)„ 



20 



30 



35 



Printed from Mimosa 10/13/1997 14:01:34 page -42« 



WO 96/38471 



PCMB95/OO410 



-41- 

The nitrfle 52 can also be converted to an ester as described in Scheme 
13 by heating intermediate 52 with concentrated sulfuric acid and a small 
amount of water to temperatures around 150°C, followed by heating the 
mixture in an alcohol solvent to temperatures around 125°C. Deprotection of 

5 the piperidine amine 57 generates compounds of formula 5B. Alternatively, the 
nltrile can be hydrolyzed to the amide 161 using a number of methods known 
In the literature (March, J., Advanced Org. Chera; Reactions, Mechanisms, and 
Structure, p. 768, John Wiley & Sons, New York, 1985); for example, heating 
the amide in concentrated sulfuric add to temperatures around 100-150°C will 

10 convert the nltrile to the amide as will treating the nltrile with hydrogen peroxide 
and sodium hydroxide in aqueous acetone. Transformation of 161 to 162 
proceeds by removal of the protecting group. 

SCHEME 14 

15 




69 60 . 61 

20 

Many 1,2,3,4-tetrahydroisoquinolInes and substituted 1,2,3,4- 
tetrahydrolsoquinolines can be prepared by methods described in the literature 
(R. Adams, Org. Reactions vol VI; pp 74-206, John Wiley & Sons, New York, 
NY 1964). As Illustrated in Scheme 14, treating an amine of formula 59, such 

25 as 1 ,2,3, 4-tetrahydroi soquinofine, with potassium nitrate in concentrated 
sulfuric add at temperatures below 5°C generates the nitro amine of formula 
60. Reduction of the nitro functionality to the corresponding amine wing Iron 
powder and ammonium chloride in refluxlng aqueous ethanol is one of many 
suitable literature procedures (see March, J., p. 1103-4, Advanced Org. Chenru; 

30 Reactions, Mechanisms, and Structure, John Wiley & Sons, New York, 1985) 
for carrying out this transformation to generate compounds of formula 61. 



35 
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As described in Scheme 15, the B-phenethylamide of compound 63 can 
be prepared by treating 4-bromophenethytamine, 62, with ethyl formate. 

20 Treating Intermediate 63 with polyphosphoric acid and phosphorous pentodde 
in a Bischler-NapieralsW cyclodehydration produces the 7-bromo-3,4- 
dihydroisoquinoline 64. Sodium borohydrlde reduction of the hydrochloride 
salt of compound 64 In water produces the 7-bromo-1 A3.4- 
tetrahydroisoquinofine 651 Following the method outlined In Scheme 14, 

25 nitration of 7-*rOTio-1A3 l 4-tetrahydroisoquinoline generates intermecflate 66. 
Protection of the tetrahydroisoquinoline amine 66 with a suitable protecting 
group P, such as tert-butoxycarbonyl, can be achieved by methods known to 
those skilled in the art and produces intermediates of formula 67. Reduction of 
the nttro group and dehaiogenatton can be accomplished by hydrogenatton 

30 using a catalyst sudi as palladium In a solvent such as acetic add with 
ammonium acetate as a buffer and gives compounds of formula 68. 
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Treating the amines of formula 6B with am isocyanate of formula 69 gives 
the urea of formula 70 as illustrated In Scheme 16. Alternatively the amine 68 
20 can be functionallzed with an acid chloride or add to give the amide of formica 
72, a suKonyl chloride of formula 3B to give the sulfonamide 74. or a ketone of 
formula 1S4 and a reducing agent to give the amine of formula .155. The 
resulting amines can be deprotected to give intermediates 71, 73, 75 and 156 
respectively. 

25 

SCHEME 17 
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The synthesis of 6- ( 7% and 8-methoxy substituted 1 ,2,3,4- 
35 tetrahydrofeoqulnolines Is described by Sail and Grunewald in J. Med. Chem. 
30, 1987 pp 2208-2216. The methoxy group can be removed by a number of 
methods; for example, refluxing compounds of formula 76 with 48% HBr 
generates compounds of formula 77 as shown in Scheme 17. 
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Treating compound of formula 78, where P Is a suitable protecting 
group, with pyridine and trifllc anhydride in a suitable solvent such as 
dichloromethane generates the triflate of formula 79 as shown in Scheme 18. 

5 The triflate can then be carbonytated with carbon monoxide and a catalyst such 
as palladium acetate in the presence of a base such as triethytamlne and a 
figand such as 1 ,3-bls(diphenyiphosphine)propane in an alcohol solvent such 
as methanol to generate the ester of formula 80. The ester can than be 
hydrolyzed by a number of different methods to give the acid of formula 81. 

10 The acid can then be coupled to amines of formula 147 to give compounds of 
formula 82. Subsequent deprotectton of the amine generates compounds of 
formula 83. Alternatively, compound of formula 80 can be deprotactetf to give 
intermediate 165. The amine can then be coupled to acids of formula 11 to 
give compounds of formula 166. Subsequent deprotection of the amine 

15 generates intermediate 167. Hydrolysis of the ester transforms 167 Into 168. 

SCHEME 19 




Alternatively, as shown in Scheme 19, the triflate of formula 79 can 
undergo a biaryt cross-coupling reaction with a suitable nudeophRe such as 
an arytboronic acid or aryt zincate 86 (where M « metal) in the presence of a 
35 catalyst such as tetraHs (trtphenylphosphlne) palladium(O) and potassium 
carbonate In toluene and aqueous ethanol to give the intermediate of formula 
84. Deprotection of the isoqulnoline amine transforms 84 to 85. 
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As shown in Scheme 20, the boronic add of formula 88 can be prepared 
by treating a suitably protected aniline 87 with t-butytllthJum and trlmethylborate 
at temperatures near -78*0. Intermediate 88 can then be coupled to trtflate 79 
35 using conditions defined In Scheme 19 to give 89. The aniline protecting 
group can then be selectively removed, and the resulting amine 90 treated with 
an Isocyanate 69 and a suitable base to give the urea of formula 91. 
Deprotectlon of the amine transforms 91 to 92. Alternatively, the amine of 
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formula 90 can also be sutf onylated wfth a sulfonyi chloride in the presence of 
an add scavenger to give compounds of formula 93. Deprotection of the 
amine transforms 83 to 94. Acylation of 90 with a carboxyfic acid 35 using a 
coupling agent such as EDC tn the presence of HOBT In an Inert solvent such 
5 as DMF gives the compound of formula 95. Deprotection of the amine 
transforms 95 to B6. 



SCHEME 21 
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As illustrated In Scheme 21 , phthalimldes of formula 99 can be prepared 
from 4-aminopyridlnes 97 and phthalic anhydride 98 as described by Ciganek 
et al. US. Pat Appl. 92/676542. The pyridine ring of 99 can be reduced by a 
number of methods fncfuding hydrogenation in the presence of a platinum 

5 catalyst in a solvent such as methanolic HCI to give the pfperidine ring of 
formula 157. Alternatively, quatemization of the pyridine ring with benzyl 
bromide in ethanol leads to the quaternary salt 100. The pyridine ring can then 
be reduced by a number of methods including hydrogenation in the presence 
of a platinum catalyst in glacial acetic acid or methanol to gfve 101. Many other 

10 anhydrides are commercially available and one skilled in the art can apply 
such chemistry to these compounds. 

Addition of organometalRcs such as RU or RMgX where X=Cf, Br, or I to 
compounds of formula 101 followed by hydrolysis produces compounds of 
formula 102. Deprotection of the piperidlne amine transforms 102 to 103. 

15 Compounds of formula 101 can be converted to compounds of formula 

104 wtth hydride reducing agents such as sodium borohydride In methanol, or 
lithium borohydride In an aprotic solvent such as THF. Phthalimldes may also 
be reduced to compounds of type 104 with zinc In acetic acid. Deprotection of 
the piperidlne ring transforms 104 to 105. 

20 Compounds of formula 104 can be treated with a base such as sodium 

hydride In appropriate solvents such as tetrahydrofuran, or metal alkoxides 
such as sodium methoxide in alcohol solvents such as methanol, followed by 
addition of an alkylating agent to give compounds of formula 106. 
Alternatively, such compounds can be prepared by treating compounds of 

25 formula 104 with an alcohol in the presence of an add such as hydrochloric or 
methanesutfonic at temperatures of about 0-100°C. Deprotection of the 
piperldine ring transforms 106 into 107. 

Treating compounds of formula 101 or 104 with zinc in acetic add or tin 
in acetic acid in the presence of hydrochloric acid generates Intermediates of 

30 formula 108. Deprotection of the amine transforms 108 to 109. 



35 
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Treating 110 with one equivalent of a base such as potassium tert- 
butoxide In a solvent such as THF, followed by addition of 1 1 1 and then by a 
second equivalent of base generates Intermediate of formula 1 12 as Illustrated 
35 in Scheme 22. Conversion of 112 to 113 can be accomplished by a number of 
methods, including hydrogenaHon with a catalyst such as palladium in a 
mixture of ethanol and aqueous HCI. Alternatively, the ester of 1 12 can be 
deprotected to give the intermediate acid 15B. The acid 158 can be coupled to 
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amine 147 to give the amide of formula 159. Conversion of 159 to 160 can be 
accomplished by a number of methods Including hydrogenation with a catalyst 
such as platinum in methanolic HQ. 

R SCHEME 23 
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As Illustrated in Scheme 23, a differentially protected 3-amlnopyrrolidine 
of formula 1 14 is selectively deprotected at the 3-amlno position to give 
intermediate 115. The amine can then be suHOnyiated with a sulfonyi chloride 
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38 in the presence of an add scavenger in a solvent such as dlchloromethane 
to give 116. Alternatively, the amine can be coupled to acid 35 as above to 
give 117. Deprotection of the pyrrolidine nitrogen of 116 and 117 generates 
compounds of formula 118 and 119 respectively. 

SCHEME 25 
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As shown in Scheme 25, isolndolines of formula 129 can be prepared 
from 126 by radical bromination using a suitable source of bromine radical 
such as N-bromosuccinimide and a suitable radical initiator such as AIBN (2,2- 
azobls(isobutyronitrile) in an inert solvent such as carbon tetrachloride to 

5 produce intermediates 127. The dibromlde can then be treated with a suitably 
protected primary amine such as benzylamine In aqueous acetone using a 
base such as sodium carbonate to give compounds of formula 128. 
Deprotection of the amine and nftro reduction to give 129 can be accomplished 
by hydrogenation with hydrogen in a protic solvent such as attend using a 

10 catalyst such as palladium The coupling of intermediate 129 to acid 11 gives 
130. The free amine can then be acylated or sulfonylated by methods 
mentioned above to give 131 and 132. Transformation of 131 into 133 and 
132 into 134 can be accomplished by removal of the protecting group P. 

iq SCHEME 26 
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As shown in Scheme 26, an N -protected 4-hydroxypiperidlne 142 can 
be treated with methanesuffonyl chloride in the presence of a base such as 
trtethytamine in an inert solvent such as methylene chloride to give the 
35 intermediate mesylate of formula 143. The mesylate can then be displaced 
with an bnidazo[4,5-blpyridine of formula 135 (for example, see Carpino et aL f 
Biorg. & Med. Chem. Lett. 1994 4, pp 93-98 and references cited within) using 
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a base such as sodium hydride in a solvent such as DMF or dioxane to give 
144. Deprotection of the amine transforms 144 into 145. 

SCHEME 27 
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Benzisoxazoles of formula 136 can be prepared as described by 
Vfflabolos et a!., J. Med. Chem. 1994 37 pp 2721-2724. The amine 136 can 
be coupled to acids of formula 35 as illustrated In Scheme 27 to give 
30 intermediates 137. Deprotection of the plperidine amine gives 138. 

Alternatively the amine 136 can be suKonylated to give 139. Deprotection of 
the amine generates compounds of formula 140. 



35 
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Esters of formula 146 can be prepared by treating an add of formula S 
15 with hydroxysucdnimide in the presence of a coupling agent such as EDC in 
an Inert solvent such as methylene chloride as Illustrated in Scheme 28. 
Treating the ester with an amino acid of formula 1 1n a solvent such as DMF In 
the presence of a base such as dOsopropylethylamine produces 11. 

on SCHEME 29 




Printed from Mimosa 10/13/1997 14:01:34 page -56- 



WO 96/38471 PCI7IB95/D0410 

-55- 

The preparation of compounds of formula 148 has been described by 
Blank et al., J- Med. Chem. 1980 23 pp 837-840. Treating the suHonyl chloride 
148 with a phenol of formula 149 and a base such as potassium carbonate In a 
polar solvent such as acetonitrile or acetone generates Intermediates of 
5 formula 150. Deprotection of the amine transforms 160 into 151 . Alternatively 
the sulfonyl chloride can be treated with an amine 147 In the presence of an 
add scavenger such as triethylamine in an Inert solvent such as 
dichloromethane to give the sulfonamide of formula 152. Deprotection of the 
tetrahydroisoquinolind amine transforms 152 into 153. 

10 

SCHEME 30 
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As Illustrated In Scheme 30, treating an indole of formula 169 with a 
base such as methoxide ion in a solvent such as methanol, followed by 
addition of a ketone of formula 170 produces intermediates of formula 171. 
Conversion of 171 to 172 can be accomplished by a number of reductive 
25 methods Including hydrogenation in the presence of a protic solvent such as 
ethanol using a catalyst such as palladium 

SCHEME 31 
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As shown fn Scheme 31, treating an amine of formula 24 with three 
equivalents of anhydride 173, neat, at temperatures near or around 160°C 
overnight, followed by decomposition of excess anhydride with a base such as 
5 sodium hydroxide generates compounds of formula 174. Deprotection of the 
amine transforms 174 into 190. 

SCHEME 32 




20 175 J 76 177 



As illustrated In Scheme 32, alkylatfon of the dlphenytoxazinone of 
formula 176 with tinnamyl bromide in the presence of sodium 
bls(trtmethylsQyt)amlde generates 176 which Is then converted to the desired 
s (D)-2-amiho-5-phenylpentanote acid 177 by removing the protecting group and 
hydrogenation over a PdCl2 catalyst 
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Compounds of formula 178 can be prepared by treating an indole of 
formula 178 with benzoyl chloride in pyridine as Blustrated in Scheme 33. 
Subsequent heating of 179 with dibenzylamine and a catalyst such as 
palladium on carbon at temperatures at or near 21 0°C In a solvent such as 
35 diphenyf ether generates the intermediate of formula 180. The Indole nitrogen 
can be alkylated by treating 180 with cuprous bromide and bromobenzene in 
the presence of a base such as potassium carbonate in a suitable solvent such 
as N-methylpyrrofldlne at reflux overnight to give intermediates of formula 181. 
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Quatemizatton of the pyridine nitrogen can be accomplished by treating 181 
with benzyl bromide in a solvent such as benzene at refluxing temperatures to 
give intermediates of formula 192. Treating 192 with excess sodium 
borohydride in methanol generates the tetrahydropyridine 182. Hydrogenation 
of 182 with hydrogen in a solvent such as ethanol using a catalyst such as 
palladium produces the piperidine of formula 183. 

SCHEME 34 
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Compound of formula 185 is prepared by refluxing a mixture of 184 in 
acetic anhydride for several hours. The acid chloride can be prepared by 
treating 185 with either thionyt chloride or oxalyi chloride to give intermediates 
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of formula 191. Friedel-Crate acytation of m-dlfluorobenzene with 191 In the 
presence of aluminum chloride as a catalyst produces 1B6. Removal of the 
acetyl protecting group can be accomplished by heating 188 In a mixture of 
concentrated HCI and glacial acetic acid to give intermediate of formula 187. 
> The oxtme 188 can then be prepared by refluxing 187 with trfethylamine and 
hydroxylamine hydrochloride in ethanol for several hours. Refluxing the oxime 
in 50% NaOH produces the benzoisoxazole 189. 
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As shown In Scheme 35, compounds of formula 193 can be prepared by 
treating anilines of formula 194 with N-protected plpertdones of formula 22 in 

30 the presence of a hydride reducing agent such as sodium 

trtacetoxyborohydride in a solvent such as acetic acid which contains an 
excess of sodium sulfate. Treating compounds of formula 193 with 
chloroacetonitrile at temperatures at or near 0°C in the presence of a Lewis 
add such as boron trichloride followed by refluxing the mixture overnight and 

35 then treating the solution with 10% HCI and refluxing again for OJSh produces 
intermediate of formula 195. Treating 195 with sodium borohydride in a 
solvent such as ethanol generates the indole of formula 196. DeprotecBon of 
the amine transforms 1 96 Into 1 97. 
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The following examples are provided for the purpose of further 
illustration only and are not Intended to be limitations on the disclosed 
Invention. 

General Experimental Procedures 

S Amicon silica 30 uM, 60 A pore size, was used for column 

chromatography. Melting points were taken on a BuchI 510 apparatus and are 
uncorrected. Proton and carbon NMR spectra were recorded on a Varian XL* 
300, Broker AC400, or BiukerAC-250 at 25. °C. Chemical shifts are 
expressed in parts per million downfield from trimethytsflane. Particle beam 

10 mass spectra (MS) were obtained on a Hewlett-Packard 5989A spectrometer 
using ammonia as the source of chemical ionization. For Initial sample 
dissolution chloroform or methanol were employed. Liquid secondary Ion 
mass spectra (LSIMS) were obtained on a Kratos Concept-lS high resolution 
spectrometer using cesium ion bombardment on sample dissolved in a 1 5 

15 mixture of dlthioerythrttol and dithlothrettol or in a thlogtycerol matrix. For initial 
sample dissolution chloroform or methanol were employed. Reported data are 
sums of 3-20 scans calibrated against cesium iodide. TLC analyses were 
performed using E. Merck Weselgel 60 F254 silica plates visualized (after 
elution wtth the indicated solvents)) by UV, Iodine or by staining with 15% 

20 ethanollc phosphomolybdic add or eerie sulfate/ammonhim moiybdate and 
healing on a hot plate. The terms "concentrated" and "coevaporated" refer to 
removal of solvent at water aspirator pressure on a rotary evaporator with a 
bath temperature of less than 40°C. 

General Procedure A (Peptide coupling using EDO). A 0.2-0.5 M 

25 solution of the primary amine (1 .0 equivalent) in dichloromethane (or a primary 
amine hydrochloride and 1 .0-1.3 equivalents of triethytamine) was treated 
sequentially with 1.0*1.2 equivalents of the carbaxyflc acid coupling partner, 
13-1.8 equivalents hydroxybenzobiazoie hydrate (HOST), and 1.0*12 
equivalents (stoichiometricalfy equivalent to the quantity of carboxyttc add) 1- 

30 (3-dimethylamlnopmpyl)-3^thytcarbodnmlde hydrochloride (EDC) and the 
mixture was stirred overnight in an ice bath (the ice bath was allowed to warm, 
thus the reaction mixture was typically held at O-20 °C for 4-6 hand 20-25 °C 
for the remaining period). The mixture was diluted with ethyl acetate or other 
solvent as specified, and the resulting mixture washed twice with 1 N NaOH, 

35 twice with 1N HO (if the product is not basic), once with brine, dried over 
Na2S04, and concentrated giving the crude product which was purified as 
specified. The carboxyiic add component could be used as the 
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dlcyclohexylamine salt in coupling to the primary amine or hydrochloride of the 
latter; in this case no triethylamine was employed. 

General Procedure B. (Cleavage of a.t-Boc-protected Amine using 
TFA). Cold trifluoroacatic acid (usually 0-10°C) was added to the t-Boc amine 

5 (typically 10 mL per mmol amine) neat or dissolved in a minimum volume of 
CH2CI2 and the resulting solution was stirred at 0°C for 0.25-2h (the time 
required for complete disappearance of the starting material to a more polar 
product as Judged by TLC). The resulting solution or suspension was 
concentrated, and the residue coevapomted several times with added 

10 methylene chloride. The residue was then dissolved in ethyl acetate and 
washed twice with 1N NaOH and once with brine. The organic phase was then 
dried over NQ2SO4 and evaporated to give the free amine which was used 
without further purification or purified as specified. 

General Procedure C. (Cleavage of a t-Boo-protected Amine and HCi 

15 salt exchange). Cold trifluoroacatic acid (usually 0-1 0°C) was added to the t- 
Boc amine (typically 1 0 mL per mmol amine) and the resulting solution was 
stirred at 0°C for 025-2 h (the time required for complete disappearance of the 
starting material to a more polar product as Judged by TLC). The resulting 
solution or suspension was concentrated, the residue ooevaporated several 

20 times with added methylene chloride and then dried in vacuo. The 

trifluoroacetate salt was dissolved in ethanol (typically 5 mL per mmol of salt) 
and cooled to 0°C. Two equivalents of either aqueous 1 N HCI or 1M HCI In 
ether was added to the odd solution, and the mixture stirred for 10 min. at 0°C. 
The mixture was then concentrated and the residue coevapo rated several 

25 times with ethanol and then dried in vacuo. The resulting oil in most cases 
could be triturated to a solid with diethyl ether. 

General Procedure D. (Lithium Hydroxide Hydrolysis of Esters). To a 
0.20-0.50M solution of ester dissolved In THF, &5 equivalents of lithium 
hydroxide hydrate dissolved in a volume of water equal to 25% the volume of 

30 THF was added. The mixture was stirred overnight at room temperature. 
Excess THF was removed by evaporation, and the basic aqueous mixture was 
extracted three times with ethyl acetate, and then acidified to pH4 with dilute 
acetic pr hydrochloric add. The product was extracted with ethyl acetate and 
the combined organic extracts were washed with brine, dried over MgS04 and 

35 evaporated to give the desired add which was used without further purification, 
or triturated to a solid as specified. 
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Example 1 

9.Amlnn.Kl41.fm.benz^oxymftthyl.2^y^244^2^xo-2.3.dlhvdrD- 
bBn2oimtda2ol.1.yn.plpaririln-1-ylT-flthvn- 
isobutvramlria hydrochloride 
5 A.(1-m^Ben2vloxvmetr^.2.oxo.2.f4-(2^xo-2.^rn^ro-ben20imldazoh 
Lyt^lpBrMln-l-yn-flttiyft-carbamlc add tert-butyl ester 

According to General Procedure A, 420 mg (1.94 mmol) of N-t-BOC-O- 
benzyt-D- serine end 571 mg (1.94 mmol) of 4-{2-keto-1-ben2lmidazonnvI) 
piperidine were coupled and the product purified by silica gel chromatography 
10 (1:1 wV EtO Ac/hexanes) to afford 630 mg of 1 A. 

1H NMR (CO3OD 250MHz) 5 7.18-7.44 (m, 5H), 6.B5-7.10 (m, 4H), 
4.16-4.84 (m, 6H), 3.60-3.74 (m, 2H), 2.73-2.90 (m, 1H), 225-2.67 (m, 2H), 
1.71-120 (m, 3H), 1.45-1.55 (m, 9H). 

B. mW1J14^.Amlrrtv34>engylo»y^rpplor^)Vntaeridhv4-vn.1.3. 
15. dlhydro.bengo>mldflzd.2Hane 

According to Qensral Procedure B, 630 mg (1 .27 mmol) of the product . 
from 1A was deprotected to afford 550 mg of IB. 

C. l1414R^ar«rfo»m<^^^mvg44^2^m.2^lhvdfD. 
benznimldayol-l-vn^toflricfinO-vn-flthv^ 

20 acid tert-bulyl aster 

According to General Procedure A 44 mg (022 mmol) of N-t-BOC-ct- 
methyialanlne and 76 mg (020 mmol) of 1B were coupled, and the product 
was purified by silica gel chromatography (10:1 2 v/v EtO Acmexanes) to give 
24mgof1C. 

25 1 H NMR (CDCI3 250MHz) 6 925-9.40 (d. 1H). 6.78-7.41 (m. 9H), 4.79- 

5.30 (m, 3H), 4.45-4.65 (m, 3H), 4.17-4.42(m, 1H). 328-3.79 (m, 2H), 2.62-3.45 
(m, 2H), 2.19-2,47 (m, 2H), 1.75-1 28 (m, 3H), 128-125 (m, 15H). 

D. g-Aminp-N-fHRhfaen?^ 

. dir^dro-hengotmlrtayftil-vllptoerifti^ hydrochloride 
30 The product from 1 C was deprotected according to General Procedure 
C to give 15 mg of the title compound as a white soOd. 

1H NMR (CD3OD 250MHz) 6 7.39-7.41 (m, 7H), 6.93-7.15 (m, 4H). 
5.12-522 (m, 1H), 4.42-4.76 (m, 5H), 420-420 (m, 1H), 3.70-326 (m, 2H), 
328-325 (m, 1H). 222-2.49 (m, 1H), 1.75-1.92 (m, 2H), 123-1.61 (s, 6H). 
35 MS (CI, NH3) 480 (MH+) 

Example 2 

^Ammo^l- fm-bengYloxymemy^ 
hflnynlmldayoUl -yn-Dtparidln-l .ytUethvn-3-methvl-butvramlde hydrochloride 
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benzolmtdazoM >Yl)-pipBridin-1>vfVethytcarbamoyiV1 l^dimBth^-flthylV 

rarframic acid tert-Entyl ester 

According to General Procedure A, 78 mg (020 mmol) of 1 B and 48 mg 
5 (022 mmol) of 3-tert^utoxy«rbony!amlno-3-m8thyJ-butyric add were coupled 
and the product purified by silica gel chromatography (10:1 £ v/v EtO 
Ac/hexanes) to give 108 mg of 2A as a dear oil. 

iHNMR (CDCfc 250MHz) 8 7.19-7.38^,5^,6.79-7.17(01,5^. 
522-5-52 (m, 2H), 4.82-4.97 (m, 1H), 4.49-4.63 (m, 3H), 420-428 (m, 1H), 
10 3.60-3.72 (m. 2H), 3.03-3.32 (m, 1H), 2£0-222 (m, 3H), 2.1 1-2.49 (m, 3H), 

1.77- 1 28 (rn, 2H), 1.35-153 (m, 15H). 

B. ^AminnJSU14RUbfin^oxym^^ 
benzoimidrcoM-vlV*lDeridln-1-vl1^tt^^ hydrochloride 
According to General Procedure C, 94 mg (0.16 mmol) of 2 A was 
15 deprotected to give 58 mg of the title compourvd as a white solid. 

1HNMR (CD3OD 250MHz) 6 720-7.44^6^,628-724(^4^. 
5.13-523 (m, 1H), 420-4.83 (m, 6H) f 3.65-3.82 (m, 2H), 221-2*0 (m, 6H), 

1.78- 1.91 (m, 2H), 122-1.40 (bs f 6H). 
MS(CI,NH3)494(MH+). 

20 Example 3 

(R^Benzvtoxv-2-f2-tert^i^ 

propionic add 

To 1 .83 g (62 mmol) of N-t-BOOCMTenzyt-D-serine in 35 mL of OMF 
was added 1.02 g (7.4 mmol) of potassium carbonate followed by 022 g (62 

25 mmol) of iodomethane. The mixture was stirred overnight at 24°C under an 
atmosphere of nitrogen. The reaction mixture was diluted with 200 mL of 
water, and extracted three times with ethyl acetate. The combined org antes 
were washed five times with water and once with brine, dried over MgS04 and 
concentrated. The crude (R)-3-Benzyloxy-2-tert-taJtoxycarbonylamlno- 

30 propionic add methyl ester was then deprotected according to General 

Procedure B and 0.84 g (4.02 mmol) of the resulting (R)-2-AmIno-3-benzyloxy- 
propionic acid methyl ester was coupled to 0.81 g (4.02 mmd) of N-t-BOC-a- 
methylalanine to give 120 g of (R)^Benzyioxy-2-{2-tert*uto 
2-fnethyl-proplonylaiTdnoH>rDpiDnlc acid methyl ester. The crude product was 

35 hydroJyzed according to the method outlined in General Procedure D, and 1*60 
g of the title compound was recovered as an oQ which solidified on standing. 

1H NMR (CDCI3 300 MHz) S 720 (m, 5H), 7.10 (d, 1H), 5.07 (bs, 1H), 
4.68 (m, 1H), 423 (q, 2H) 4.09 (m, 1H), 3.68 (m, 1H), 1.3-1.5 (m. 15H) 



Printed from Mlmose 10/13/1997 14:01:34 page -65- 



WO 96738471 



PCT/IB95/00410 



-64- 

Example 4 

2-Amlno-^1^RW1H-lndol^^ 

ben20imidazol-1-vl>-DlDeridin-1>vn-ethvnHs obutyramlde 
A. mV2-Amlno-3-fM Wndo^yl^DroD>onte field methyl ester 
5 To 4.92 g (16.2 mmol) of N-o-t-BOC-D-tryptophan in 100 mL of DMF 

was added 2.46 g (17.8 mmol) of potassium carbonate followed by 2.41 g (17.0 
mmol) of iodomethane, and the mixture was stirred overnight at 24°C under an 
atmosphere of nitrogen. The reaction mixture was diluted with water, and 
extracted three times with ethyl acetate. The combined organics were washed 
10 five times with 500 mL of water and once with brine, dried over MgS04 and 
concentrated to give 4.67 g of a white solid. The crude (R)-24ert- 
Butoxycarbonyiamlno-9-(1H4ndol-3-yl)-propionic acid methyl ester was 
deprotected according to General Procedure B to give 4A as an orange oil in 
quantitative yield. 

15 B. (Rl-2-(2-tert-ButQXVcarb^ • 

lnctol-3-ylVprDPlonic edd methyl ester 

According to General Procedure A 1.55 g (7.1 mmol) of 4A was coupled 
to 1.44 g (7.1 mmol) of N-t-BOC-cwnethyialanine to give an oil which was 
purified by sfflca ge! chromatography using a gradient of 10%, 20%, 30%, 40% 
2D and 50% ethyl acetate in hexane to afford 1^2 got (KhZ^^Br^ 
ButoxycarbonylamlrK>-2^ 
acid methyl ester. 

C. (RV»2^2-tert-BLrtoxvcarton^^ H> 

Indol-a-yD-proalQnto arid 
25 The product from 4B was hydrolyzed according to the method described 
In General Procedure D to give 1.03 g of 4C as an orange foam. 

1H NMR (CDCI3 300 MHz) 6 7.61 <d, 1H), 7.48 (d # 1H) f 7.27 (t. 1H), 
7.10 (t, 1H), 4*1 (bs, 1H), 355 (m. 1H), 1.49 (s, 6H) f 132 (s, 9H). 
MS (CI, NH3) 390 (MH+) 

30 D. XHHBHlHdDd^^ 
benzoimid^^ 
arid tert-butyl ester 

According to General Procedure A, 75 mg (0.19 mmol) of 4C was 
coupled to 39 mg (0.18 mmol) of 4-{2-keto-1 -benzlmldazolinyQpiperidine and 
35 the product was purified by sDIca gel chromatography (99:05 v/v 
CHC&MeOH) to give 90 mg of 4D as a white foam. 
E. g-Aminc^414RW1H-indo1^ 

dlhydro-frePTOlmjdWQl-V^ 
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According to General Procedure B, 90 mg (0.15 mmol) of 4D was 
deprotected to give 70 mg of the title compound as a yellow solid. 

1 H NMR (CDCI3 250MHz) (1:1 mixture of rotamers) 5 8.80 (bs, 0.5H), 
8.58 (bs, 0.5H), 8.4*8.52 (dd, 1H), 7.83 (d, 1H) f 7-52 (d, 1H), 7.34-7.40 (m, 
5 15H), 653-7.12 (m, 7H), 6.65-6.71 (m, 1H), 4.70-4.88 (m f 1H), 4a9-4.45(m, 
0.5H), 4.08-4.39 (m t 0.5H), 3.72-3.92 (m,1H), 2.80-2.99 (0.5H), 2.50-2.66 (m, 
0.5H), 152-2.41 (m, 3H) f 150-1.82 (m, 11H). 
MS(CI,NH3)489(MH + ) 

Example 5 

10 (Ryg-fg-ra-Amino^efo^ 

17 3 44atrahydro4soquinoline-€>carfanyylta acid methyl ester hydrochloride 

A. ^vdfow^,4^ihvdro-imsoouinoitn^2-carboxvfic acid teft-buM 

ester 

To 4.75 g (20.7 mmol) of lAS^Tetrahydro-lsoquinoiln-e-ol 
15 hydrobrorrtde (see 7D) In 150 mL of 1:1 watendloxane at 0°C was added 4.95 
g (22.7 mmol) of dMert-butyldicarbonate and sufficient 1N NaOH to maintain 
the pH of the solution between 10 and 10.5. The ice bath was removed after 
30 min and the reaction was stirred at room temperature for an additional 2 h. 
The solution was concentrated, diluted with water and acidified with IN HQ, 
20 The mixture was extracted three times with ethyl acetate, and the organic 
phase was washed with water and brine, dried over MgS04 and concentrated 
to give 5.24 g of crude product The product was crystallized from 
hexane/ether to give 3.99 g of 5 A as a solid. 

B. ^(4-Trifluoro^ethanB8ulfonfo 
25 cfliboxyfic add tert-buM ester 

To 357 g (15.94 mmol) of 5A In 13 mL of methylene chloride was added 
8.2 mL (101.4 mmol) of pyridine and the mixture was cooled to 0°C. A solution 
of 3.16 mL (1851 mmol) of trifllc anhydride In 26 mL of methylene chloride was 
then added dropwise to the stirring mixture over 20 mln. The mixture was 
30 stirred for 30 mln. at 0°C and then poured into saturated brine and extracted 
with ether. The ether phase was washed three times wlthlNHCI, and once 
each with water and brine. The solution was dried over MgS04 and 
concentrated to give 6.08 g of SB as an oil which crystallized on standing. 

C. ^,^Dyhyriro>iH-j8oqulnonne-2.6-dicarboxvnc acid 2-tert-butvl ester- 
35 fcmaitol ester 

A Parr bottle containing 381 mg (1.0 mmol) of SB, 6 mg (0.03 mmol) of 
palladium acetate, 25 mg (0.06 mmol) of 1 r 3-bts(diphenytphospMno)pn>pane, 
0.28 mL (2.0 mmol) of triethylamlne In 4 mL of dimethylformamide and 1 .8 mL 
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of methanol -was charged to 5 psi with carbon monoxide, and the mixture 
agitated for 0.5 h. The mixture was then heated to 60°C and the pressure 
Increased to 30 psi of carbon monoxide, and the mixture agitated overnight 
After cooling to room temperature, the mixture was dissolved in ether and 

5 washed three times with water and once with brine. The solution was dried 
over MgS04 and concentrated to give 365 mg of 5C as an oil 

D. 1.2.a.4-Tfitrahydro-isoqulnn>ine>frcarboxvlic add methyl ester 
According to General Procedure B, 563 mg (1.83 mmol) of 6C was 
deprotected to give 370 mg of 5D as an oil. 

10 E. mi9Jg-fg4eft.Butoityf»rto^ 

f 1 HJnrinl3~Yt\-pronionvfV1 -2.3 ^tetrahvdro4soou?nollne-6-catboxyiic add 

methyl ester 

According to General Procedure A, 303 mg (1 .59 mmol) of 5D was 
coupled to 617 mg (1.59 mmol) of 4C and the product was purified by silica 
15 gel chromatography ( 1 :1 v/v ethyl acetate:hexanea) to give 866 mg of 5E. 
F. fRW242>f2-Amlno-2>methvl-DrooionvlamlnoV^1 M4ndo1-3-vtV 

prpptonyrH.2.MMetrahydrp-lsM^ arid methyl ester 

hydrochloride 

According to General Procedure C, 60 mg (0.1 07 rranof) of 5E was 
20 deprotected to give 41 mg of the title compound as a solid. 

'H NMR (CD3OD, 300MHz) 6 (1:1 mixture of rotamers) 7.79 (d, 0.5H), 
7.54-7.65 (m f 2JBH), 7.29 (d, 0-5H), 7.17 (d, 0.5H), 6.95-7.10 (m, 3.5H), 6.61 (d, 
0.5H), 5.28-5.30 (m, 1H), 4.61-4.70 (d, 0.5H), 4.42-4.51 (m. 1H), 4.10-4.19 (d, 
0.5H), 3.87 (d t 3H), 3.54-3.12 (m, 1H), 3.17-3.34 (m, 3H), 253-2.74 (m, 1H), 
25 2.36-2.51 (m, 0.5H), 2.08-221 <m, 0.5H), 1.56 (s, 6H). 
MS(CI,NH3)463(MH+) 

Example 6 

g-Amfno^l-fR^enzyloxYm^ 

isoqulrK>lin>g-yn>2-oxo-ethvtVlsobutyiamide 
30 A 7.Nitm.1-2.9.4>tetrahydrD-lsoouinollne 

To 43.1 g (324 mmol) of 1,2 A4-tetrahydro-teoquinollne was added 160 
mL of concentrated sulfuric add with Ice bath cooling. Potassium nitrate 352 g 
(348 mmol) was added in portions to the stirring mixture, while maintaining an 
internal temperature below 5°C. The mixture was allowed to stand at ambient 
35 temperature for 72 h, and then bastfied with aqueous ammonia and extracted 
four times with chloroform. The combined organlcs were dried over MgS04 
and concentrated to give a dark brown oil. The oil was dissolved in 240 mL of 
ethanoi and 40 mL of concentrated hydrochloric acid was added to the mixture 
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with cooling.- The precipitated material was collected by filtration and washed 
with cold ethanol to give 25.0 g of a tan solid. The crude material was 
partitioned between 1N NaOH and ethyl acetate. The ethyl acetate layer was 
washed once with brine; dried over Na2S04 and concentrated. The dtatorated 
5 tetrahydrolsoquinoline was removed by crystallization from ether/hexanes. 
The mother liquor was concentrated to give 2.19 g of 7-Nitro-1 ,2,3,4-tetrahydro 
isoquinollne. 

B. (M1 >(R)^en^pxvmethyl>g-t7^ftro^,4^lhyrfrQ-1 H-tooqtfinolln-g- 
yl)-2^xo^thYlcartoamc^ add ten-butyl ester 

10 According to General Procedure A, 1 00. mg (0.57 mmol) of 6A and 228 

mg (0.60 mmol) of 3 were coupled, and the product was purified by silica gel 
chromatography (89:1 v/v ChfeC^rMeOH) to give 220 mg of 6B as a white 
foam. 

C (Hg^-Amlno*.4^thyd^^ 
15. ben^PXYm^thyl"2^o^thylrart?grTK»ylV1 -mettiyt-etnylVcarbamic acid tert- 
butyl ester 

To a solution of 222 mg (0.41 mmol) of 6B In 2.5 mL of ethanol and 1.5 
mL of water was added 110 mg (1.96 mmol) of iron powder, and 12 mg (022 
mmol) of ammonium chloride. The mixture was refluxed for 45 rrtn, end 

20 another 1 10 mg of Iron powder, and 24 mg of ammonium chloride was added 
to the reaction mixture end refluxlng continued for another 1 h. The hot 
solution was filtered through celite and concentrated. The residue was 
dissolved in ethyl acetate and washed once each with water and brine, dried 
over NQ26O4 and concentrated The product was purified by silica gel 

25 chromatography (98-2 v/v GHCfaMeOH) to give 147 mg of 6C as a white foam. 
MS(CI,NHa)611(MH+) 

d. (HV(n>fien^p^ethyl-2^ 
isoqutntfln-frylV2^x^ flcW.tert-bmyl 

eater 

30 To a solution of 68 mg (0.13 mmol) of 6C In 3 mL of methylene chloride 
was added 0.40 mL (6.67 mmol) of methyl isocyanate, and the mixture was 
stirred for 17 h under nitrogen at 24°C. The mixture was concentrated and the 
product was purified by silica gel chromatography (982 v/v CHCfrMeOH) to 
give 55 mg of the title conqjound as a white foam. 

35 E. 2-Am1m>-fM1-rR^Bn?Ylo^ 

rithyrirfyimsooulnDnrw2-^ 

According to General Procedure B, 55 mg (0.097 mmol) of 6D was 
de protected to give 41 mg of the tWe compound as a white foam. 
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1 H NMR (CDCI3 250MHz) (2:1 mixture of rotamers) S 8.37-8.52 (m, 1H), 
7.54 (bs, 0.67H), 7.41 (bs, 0.33H). 7.1 1-7.31 (m, 7H), 6.89-7.03 (m, 2H) f 5.52- 
5.60 (m, 057H), 5.42-550 (m, 0.33H), 4.64 (bs, 1H). 459 (bs, 1H), 450 (d, 2H), 
4.42 (bs, 1H), 3.61-350 (m, 4H), 2.62-2.77 (m, 4H), 1 55-1.72 (bs, 2H), 152 (s, 
5 6H). 

MS (CI, NH3) 46B (MH+) 

Example 7 

g-Amino.N-tt^RWbenzvtoxvmet^ 
riihydrft-IH-iso qulnoHn^^ 
10 A. Phftnyf-caffaamfc acid tert-butvl ester 

To a solution of 215 g (100 mrnol) of dWert4>utyWIcarbonaie In 1 L of 
methylene chloride was added 10.0 g (100 mrnol) of anfllne. The mixture was 
stirred at 24°C overnight and then concentrated. The residue was dissolved in 
ether and washed ten times with dilute aqueous acetic add, once each with 1N 
15 NaOH and brine, dried over MgS04 and concentrated to give 8.6 g of 7A as a 
white solid. 

B. 2-tert>Butoxvcarbonvlamin(M>henvlboronic acid 
To 8.00 g (41 .4 mrnol) of Phenyl-caibamlc acid tart-butyl ester In 103 mL 
of tetrahydrofuran at "78°C, 585 mL (995 mrnol) of 1.7M tert-butyWthlum In 

20 pentane was added dropwise. The mixture was warmed to ~20°C and stirred a! 
that temperature for 1 h after which time the reaction was cooled to -78°C, and 
122 mL (107.7 mrnol) of trimethylborate was added dropwise. The mixture 
was concentrated and 500 mL of ether and 125 mL of 1N HQ was added. The 
mixture was stirred at 24°C for 10 mia The layers were separated and the 

25 ethereal portion was washed once each with water and brine, dried over 
MgS04 and concentrated. The product was purified by silica gel 
chromatography (5050 v/v EtO Aczhexanes) to give 4.49 g of 7B as a foam. 

1H NMR (CDCI3 300MHz) 8 9.16 (s, 1H), 855 (d, 1H), 7.37 (t, 1H), 
7.06 (t, 1H), 1 .48 (s, 9H). 

30 C. 6-Mathox*-1 .2 .3.4-tetrahvdrp-isoouinolins 

To 20.0 g (132 mrnol) of B-(m-methoxy) phenylethylamine was added 
20.4 g (140 mrnol) of 20% formaldehyde solution, and the mixture heated at 
B5°C for 1 h. After coofing to room temperature, the mixture was extracted with 
benzene. The organic phase was washed three times with water, once with 

35 brine, dried over Na2S04 and concentrated to give 265 g of an oIL To the 
resulting oB was added 26.0 g of a 20% aqueous hydrochloric acid solution, 
and the mixture was heated at B5°C for 45 min. The mixture was basffied with 
1 N NaOH to pH 11 and extracted with ether. The ether layer was washed with 
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water and brine, dried over MgS04 ( and evaporated. The crude product was 
purified by silica get chromatography using a gradient of 5%, 10%, and 20% 
methanol in chloroform to give 6.00 g of 7C as an oil. 

0. 6-Hvdroxv-3.4>cfihvdro>1H^OQulnoline>2-carboxv1ic add benzyl 

5 egter 

A solution of B.00 g (49 mmol) of 6-Methoxy-1 A 3,4-tetnahydro- 
isoquinoline In 196 mL of 48% hydrobromlc add was refluxed for 3 h. The 
mixture was then concentrated and coevapo rated several times with ethanol. 
The resulting slurry was filtered and dried under vacuum to give 7.43 g of 

10 1A3 f 4-Tetrahydro-lsoqulnonn-6-olhydrobromldeasasolid. To 7.38 g of the 
crude hydrobromlde dissolved in 117 mL each of dioxane and water was 
added 6.34 g (35.3 mmol) of benzyl chloroformate with ice bath cooling. A 1M 
solution of potassium carbonate was slowly added until a pH of 10 was 
maintained. The mixture was stirred overnight at room temperature. Excess 

15 . dioxane was removed by evaporation, and the resulting aqueous mixture was 
acidified with 1N HCJ and the product extracted with ethyl acetate. The organic 
portion was washed with water and bilne, dried over Na2S04 and 
concentrated to give 10.4 g of an oil which was crystallized from ether/hexane 
to give 7.05 g of 7D as a solid. 

20 E. 6^2-tert-Butoxvcarbonvlamln^ 

2«carboxvtic add benzyl ester 

To a solution of 4.00 g (14.1 mmol) of 7D in 11 mL of methylene chloride 
was added 7.09 g (89.7 mmol) of pyridine. The mixture was coded In an tee 
bath, and a of 4.70 g (16.7 mrnd) of trifttc anhydride was added to the stirring 

25 solution over 20 rrta Once the addition was complete, the mixture was stirred 
at 0°C for 30 min. The reaction mixture was then poured into brine and the 
product extracted with ether. The ether phase was then washed three times 
wtth 1N HCI, once each with water and brine, dried over MgS04 and 
evaporated to give the 6<Tr1fluoro-methanesulfonyloxy)^ l 4-<fihydro-1 H- 

30 isoquinoline-2-carboxylic add benzyl ester as an oil which crystallized on 
standing. 

A mixture of 4.10 g (10.3 mrnd) of crude 6-{Tr1f]uofo- 
methanesulfonyloxy)^ A<ilhydro-1 H4soqulnollne-2-carboxyIlc add benzyl 
ester, 325 g (13.7 mmol) of 7B, 1 .0 g of 
35 tetraWs(triphenytphosphine)paDadlum(0), 3.77 g (27.3 mmol) potassium 
carbonate, 45 mL toluene, 28 mL ethanol, and 18 mL of water were heated at 
90°C overnight The mixture was diluted with ethyl acetate and washed twice 
with saturated aqueous sodium bicarbonate, once with brine, dried over 
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MgS04 and concentrated to give an oil which was purified by silica gel 
chromatography (85:15 v/v hexanes:EtO Ac) to give 3.80 g of 7E. 

F. 6^2>Amino-pherwi^^dihydrQ>1HHSQOU?notin^2>carfaoxyllc acid 
benzvl ester 

6 The product from 7E 3.80 g (8.3 mmo!) was deprotected according to 

General Procedure B to. give 2.63 g of 7F as a glass* 

G. p-ffr (^MethYl'Mmi^pVphfinYn-3>4Kfihy(»rP'1 H-teWMlnplins-2- 
carbMylte atitf bensvl ester 

To a solution of 1.36 g (3.8 mmdl) of 7F in 45 mL of methylene chloride 

10 and 0.403 g (3,99 mmo!) triethylamine was added a solution of 0.376 g (1 J27 
mmof). triphosgene in 8 mL of methylene chloride dropwise. The mixture was 
stirred at room temperature for 5 h. The mixture was purged with nitrogen for 
25 min and then concentrated. The residue was dissolved in 21 mL of 
methanol and 15.B mL of 40% aqueous methyiamlne was added to the stirring 

15 solution. The mixture was stirred at room temperature for 72 h and then 
concentrated. The mixture was diluted with water and extracted with ethyl 
acetate. The organic phase was washed with brine, dried over MgS04 and 
concentrated to give a foam which was crystallized from ethyl acetate/hexanes 
to give 0.711 gof7G as a white soOd, . 

2D H. 1 -Methvj-342-f 1 ■2^.4-totrahvdrt>-lsoatfl^ 

To 0.70 g (1.69 mmo!) of 7G In 10 mL ethanol was added 0.350 g of 
10% palladium on carbon and the mixture hydrogenated at 55 psi for 1.5 h. 
The catalyst was removed by filtration through celite, and tie mixture 
concentrated. 7H was obtained in quantitative yield and used in the following 

25 step without purification. 

I. f1^RVBen2vloxvmethvl-2^ 
1H»teoc^nolin>2-vlV2^xc>-ethvlV^Tbamlc add tert-butyl ester 

According to General Procedure A, 150 mg (0.53 mmol) of 7H and 157 
mg (0.53 mmol) of N-t-BOC-O-benzyi-D-serine were coupled . The product 

30 was purified by sifica gel chromatography (60:40 v/v EtOAcrhexanes) to give 
211 mg of 71 as a foam. 

1sogulnQnn^vn>DhBnvn>3>methvl-urea 

Following the method outlined In General Procedure B, 205 mg (0567 
35 mmol) of 71 was deprotected to give 132 mg of 7J. 
K, ri^l-fRlBenzdoxvmeth^^ 

dlhydrHmspqMinpllrvfrvfr^^ 
pcffltert-frutyl ester 
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According to General Procedure A, 130 mg (0.28 mmol) of 7 J and 56 
mg (0.28 mmol) of N-t-BOC-a-methylaJanine were coupled and the resulting 
product was purified by silica gel chromatography (75:25 v/v EtOAc:hexanes) 
to give 142 mg of 7K as a foam. 
5 L g-AmlPfrN^HRVbenrtomK^ 

3.4- dlhydro-1 H>isooulnolin-2>vn>2-oxoflthvi>>lsobutvramlde 

According to General Procedure B, 142 mg (022 mmol) of 7K was 
deprotected to give 96 mg of the title compound as a white foam. 

1H NMR (CDCfe 300MHz) 5 8.32 (m, 1H), 7.86 (rn, 1H) t 7.01-7.45 (m, 
10 12H) ( 6.10-6.33 (m. 1H), 5.09-527 (m, 1H), 4.43-4.84 (m, 5H), 3.60-3.85 (m, 
3H) t 2.62-2.96 (m, 5H), 122 (bs, 6H). 
MS (CI, NH3)544(MH*) 

Example 8 

{RWN43-f241J2-(2-Amino-2-methYl^^ 
15 DlDeridlrv4-vf^8thyf>>benzo[d|lsoxa2ol^yn^ben2amide 
. A. N-r^f2-Pl D «mdin^Yl^thYllhen^ 
. 4-[2-(6-Ben2oytamino-ben2oId]isoxazo l-3-yl^ethyt}-piperidine-1 - 
carboxyfic add tert-butyl ester was prepared as described by VDlabolos et al., 
in J. Med. Chem. 1994 37 p2721-24 (example 2h). According to General 
20 Procedure B, 200 mg (0.44 mmol) of this material was then deprotected to give 
8A in quantitative yield 

B. fH^4^-(6-Bgnzoviamln^ 

vilWRlbfin^toxvmQthvl^^ 
arid tert-butyl aster 

25 Following the method outlined in General Procedure A, 55 mg (0.16 

mmol) of 8A and 60 mg (0.16 mmol) of 3 were coupled and the product was 
purified by effica gel chromatography (60:40 v/v ethyl acetate rhexanes) to give 
8B as a foam. 

C. fRUsl-re-f 2-f 1 42^2- Arrtmvg>m^hYl^ropf on^am!no^^enzvlox^ 
30 propiQnyf^perid?n^^V^thvtVbenzofdT]soxa20>^^ 

According to General Procedure B, 29 mg (0.04 mmol) of 8B was 
deprotected to give 20 mgof the title compound as a foam. * 

1 H NMR (CDCfc 250MHz) (1:1 mixture of retainers) S 8.19-821 (m, 2H) 9 
35 B.09 (m, 1H), 7.93 (d f 2H) 728-752 (m, 5H), 720-728 (m, 4H), 5.01-5.16 (m, 
1H), 434-4.67 (m, 1H), 4.42-4.53 (q, 2H), 3.90-4.03 (m, 1H). 3.54-3.68 (m, 2H). 
2.B4-3.01 (m t 3H), 227-2J0 (m, 6H), 1.49-1.88 (m f 5H), 1.40 (s, 6H). 
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Example 9 

NJg^.AcaMamlrio^.4-dlhvdro-1H^ 

oxo^thvn.2-afnlnQ4sQhutvramlda 

A. (1-f2-a-Acet<i1amln t v3.4.dlhvrtra.1H.lsQniitnolin.g.vn.1.ffiV 

5 ban7vlowmeth\rt.9^CH6thvlcatban^\m.1.me1hvU6thyn^rbamiR addtett- 

butyi ester 

To a mixture of 75*mg (D.15 mmol) of 6C, and 36 mg (0.44 mmot) of 
sodium acetate in 2 mL of methylene chloride was added 12 mL (0.16 mmol) of 
methanesurfonyl chloride and the resulting mixture was stirred overnight at 
10 24°C. The mixture was diluted with 20 mL of ethyl acetate, and washed three 
times with IN NaOH, and once each with 1NHCI and brine. The solution was 
dried over MgS04 and concentrated to give 52 mg of 9A as a clear off. 

B. W2-{7-AcetWamin?-a4-o^ydr^ 

b6n?^oinmiBthvl-g-QXf>-«thvn-P^n^no-<sobutvramldB 
15 According to General Procedure B, 52 mg (0.091 mmol) of 9A was 

deprotBCted and 26 mg of the title compound was obtained as a dear oil. 
1H NMR (COCO 250MHz) (2:1 mixture of rotamere) 8 823 (d, 1H), 

7.65 (s, 0.67H), 726 (s, 0.33H), 7.15-728 (m, 7H). 659-7.19 (m, 1H), 5.10-523 

(m, 1H), 4.65-4.72 (m, 2H). 4.42-4.50 (m, 2H), 355-3.87 (m, 5H), 2.65-2.82 (m, 
20 2H),2.16(s,3H),124(8.6H). 

MS (CI, NH3) 453 (MH+) 

Example 10 

g-AmtnprN-tt-ffiVbenzyloxv^^ 
quiriraoHn-3-yn-piperMlrH-yn^ hydrochloride 
25 A,(HHRVPen;^g?^Bthfr2-o^^^ 

pjdMaHp^ffljtoa^^ arid 
tert-butyl ester 

Following the method outlined m General Procedure A, 14 mg (0.052 
mmol) of 3,4-Dlhydro-1H-qulnazolln-2-one and 21 mg (0.055 mmol) of 3 were 
30 coupled and Ihe product was purified by silica gel chromatography (99:0.75 
v/v CHC&MeOH) to give 27 mg of 10A as a dear oil. 

B. g-AmlnfvN^WB\^Brm^nwmBthvUg^y^g^g^xo.1 A^hvdrtv 
gH^inaMHrv^yl^lDario1n.1.vri^thvn^MhutyraiTildB hydrechtorida 

According to General Procedure C, 27 mg (0.045 mmol) of 10A was 
35 deprotected to give 21 mg of the title compound as a yellow solid. 

1H NMR (CD3OD 250MHz) 8 750-7.41 (m, 6H), 7.03-720 (m, 2H), 
6.73-7.01 (m, 1H). 5.11-522 (m, 1H), 3.88-4.79 (m, 8H), 3.70-3.84 (m, 2H), 
3.10-326 (m, 1H). 2.61-220 (m, 1H), 1.85-222 (m, 2H), 1.55-1.78 (m. 9H). 
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MS(Cl f NH3)494(MH+) 

Example 11 

methanesulfonvlamino^henvn^.4-dihvdro^^ 

5 IsgbulyramMe hydrgchicmde 

A. 6-(2-MQthanesHifonylamln^ 

carfaoxvtic arid hanzvl ester 

To 249 mg (0.695 mmol) of 7F and 84 mg (0.083 mmol) of triethyiamlne 
In 3.5 ml of methylene chloride was added 87 mg (0.765 mmd) of 

10 methanesulfonyi chloride and the mixture stirred overnight at 24*C. An 
additional 16 mg of triethyiamlne and 18 mg of methanesulfonyi chloride were 
added, and the mixture stirred for an additional 6 h. The reaction mixture was 
poured into an aqueous sodium bicarbonate solution, and the product 
extracted twice with methylene chloride. The combined organlcs were dried 

15 over Na2S04 and concentrated. The product was purified by sifica gei . 
chromatography (2:1 v/v hexanesrEtOAc) to give 291 mg of 11 A as an oil. 

B. N-ffrd ,2.3.4-TetrahydroHspqMlnQllP>6-ylH>henylh 

methanesulfonamide 

A mixture of 280 mg (0.642 mmol) of 11 A and 160 mg of 10% palladium 

20 on carbon In 20 mL of ethanol washydrogenatedat50ps!fQr2h. An 

additional 100 mg of catalyst was added and the hydrogenation continued for 
an additional 1.5 h. The catalyst was removed by filtration through ceiite, and 
the solution concentrated to give 120 mg of a white solid which was 
recrystallized from methanol/hexane to give 61 mg of 1 1B as a white solid. 

25 C. (WWRl^^oxvmBfrvl-246^ 

34-dihvdre-1 H^^ulnQnn>g-yn-2^yn^1h^^»iianrwwlU1 -mathylftthvll 

cflfframlg add terfchuM ester 

According to the method outlined in General Procedure A, 55 mg (0.18 
mmol) of 11B V and 66 mg (0.18 mmol) of 3 were coupled and the product was 
30 purified by silica gel chromatography (1:1 v/v hexanescethyl acetate) to give 15 
mg of 11C as afoam 

D. 2-Amlrio^14ttU)enzvloxvfire^^ 
phftnyfVa^hydrtylHJft^ 

hydrochloride 

35 According to General Procedure C, 15 mg (0.02 mmol) of 11C was 
deprotected to give 10 mg of the title compound as a white soBd. 
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1H NMR (CD3OD 250MHz) (1:1 mixture of rotamers) 6 8.28 (d, 1H), 
7.14-752 (m, 12H)514-557 (m, 1H), 4.69-4.82 (m, 3H), 4.46-456 (m, 2H), 
3.70-3.93 (m, 4H), 2.75-3.06 (m, 2H), 2.72 (s, 3H), 152 (bs, 6H). 
MS (CI, NH3) 565 (MH+) 
5 Example 12 

2-Amino-r^f1rfRVbenzv»oxvmBthvl-2-<»xQ-2-r4^phBnvl^ropionyl^mlnn>. 
otoerldln-1-vlVemvn-isobutvramlde hydrochloride 

A. f1-(1-fR1-Ban!n/loxvmBthvl-2^xo.2-T44DhetwWamDiQnYU a mlnBV 
QlDBridiiv1.v»Nethvlearbamovn.1-nifl1rivl-ethvn^arbamle add tart-hiity! ostar 

10 According to the method outlined in General Procedure A, 30 mg (0.13 
mmol) of 4-(N-propionylanilino)-piperidine and 48 mg (0.13 mmo!) of 3 were 
coupled and the product was purified by silica gel chromatography (1:1 wV 
hexanes:ethyl acetate) to give 67 mg of 12A as an oil. 

B. g-Amin<^N41^R^6f^vtowmBthv<.9-ow-9.fA^ n hftnvUnfnnl n nvU 
15 amlno^ptoeridln-1.vn^thvlVl90butyram»da hvdrochlorldfl 

According to General Procedure C, 67 mg (0.11 mmo!) of 12A was 
deprotected to give 50 mg of the title compound as a white solid. 

1HNMR (CD3OD 250MHz) 8 7.11-7.47 (m,12H), 5.00-5.10 (m.1H). 
4.63-4.81 (m, 2H). 4.49-4.62 (m, 2H). 457-458 (m. 1 H), 354-4.21 (m. 1H). 
20 3.45-3.68 (m. 2H). 259-353 (m, 1H), 2.62-2.80 (m, 1H), 151-2.00 (m, 4H), 152 
(s, 6H), 1.07-158 (m, 3H), 0.97 (t, 3H). 
MS (CI. NH3) 495 (MH+) 

Example 13 

mWN4g^g^3.Amlnfv9^^\H^mpinnvlamir>o^f1H-lnd^^.vl\^ronloriyn. 
25 2.3^lhvdro-imsoindol.S-w»-bfln2anHda hvrirofihlortdft 

A. fRWl 41 -f5.Amirto-1 .3^ihvdro4 SO inriQlft.g^flrhnnvlV9.f1 H4nrinU3- 
vfl^thvlearfaamQvn.1.methvt-BttivlWaft>amle arid tart-butyl aster 

According to General Procedure A, 330 mg (2.46 mmo)) of 43C and 960 
mg (2.46 mmol) of 4C were coupled and 1 .10 g of 13A was recovered as a 
30 yellow soBd. 

B. mWl41-/5.BBnznv»amlno-1 9-dlhvdrr>lsolndole-2-carbonvlV.2-f 1 H- 
InrtnWa-vm-flthvlfarbamnvn-l -methyt-flthvlVcflrriamlr add tort- 

butyl ester 

A mixture of 300 mg (056 mmol) of 13 A, 98 mg (0.69 mmol) of benzoyl 
35 chloride and 85 mg (0.69 mmol) of 4-dlmethyiamlnopyridine in 5 mL of 
methylene chloride was stirred overnight at room temperature. The mixture 
was diluted with chloroform and washed twice each with 10% hydrochloric 
add, saturated aqueous sodium bicarbonate and brine. The solution was 
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dried over MgS04 and concentrated and the product was purified by silica get 
chromatography using a gradient of 75% ethyl acetate in hexane to 100% ethyl 
acetate to give 60 mg of 13B as a white solid. 
C. (RW?-f2-Cg-4minP-g-^ 
s pTQPipnvn-2.3-flihydrp-1 H-i8PindPi-5-ylH>an^mldB hydrechfortfle 

To 60 mg (0.10 mmol) of 13B In 2 mL of ethanol was added 2 mL of 
concentrated hydrochloric acid, and the mixture was stirred at room 
temperature for 1 h. The mixture was concentrated and dissolved in a trace 
amount of methanol. Methylene chloride was added until the product 
10 precipitated from solution giving 50 mg of 13C as a white solid. 

1H NMR (CD3OD. 250MHz) 6 10.12 (d, 1H), 8.45 (d, 1H), 753 (d, 2H), 
7.49-7.72 (m, 7H). 7.04-755 (m, 5H), 458-5.08 (m, 1H), 4.65-451 (m, 1H). 
4.484.60 (mi 1H), 3.34-3.52 (m. 2H), 1.62 (s. 6H). 
LSIMS-MS 533 (M+Na) 
15 Example 14 

N-r2-t4-fA(»MamfnownBthvn.4.ph^ 

g^xo^thvlV2^mtno^fiobutvramlda 
A. i142.r4^Acetytamlno^ethvn^hi^^ 
ben2vlox\ffn6thvt.2^xo-6thvlcart!>amavn.1 -mathyl-ethvlY-cartaamic acid Iftrt- 

20 fautyjester 

According to the method outlined tn General Procedure A, 46 mg (051 
mmol) of ^4-Phenyl-piperidln-4-ylmethyl)-acetamide and 85 mg (052 mmol) 
of 3 were coupled, and the product was purified by silica gel ch roma t og raphy 
(95*5 vAr chlorofomrcmethanol) to give 111 mg of 14A as a dear dL 
25 b. m2-(4MftwtylamtnPrmf^^ 
beryylpxvmpthv>-2<>sp-et^ 

According to General Procedure B, 110 mg (0.18 mmol) of 14A was 
. deprotected to give 72 mg of the title compound as a white foam. 

iH NMR (CDCI3 250MHz) (1:1 mixture of rotamets) 5 7.16-7.40 (m. 
30 10H), 552-653 (t. 05H), 5.61-6.68 (t 05H), 453-5.04 (m, 1H), 4.43-458 (q. 
1H), 4.30-4.43 (q, 1H), 3.84453 (m. IH), 3.46-3-78 (m, 3H), 3.00-3.42 (m, 6H). 
157-2.17 (m, 2H), 1.83 (d, 3H), 1.61-152 (m, IH), 158 (d, 3H), 154 (d, 3H). 
MS (CI, NH3) 495 (MH+) 

35 
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Example 15 

ffllN42-l2-f2-Amint>2-methvlprop^^ 

1 ,2.3.4-tetrahvdrD^soQulno Hn-7-v1Vbenzam ldB hydrochloride 

A. fl42>(7>BenzQylamlno-3.4>rilhvdr(>1H-lsoQu»nollfv2-ylV1>fR)> 

5 benzvloxvmethvl-2-oxo-ethvtra^ acid tert- 

birtyl ester 

To a mixture of SO mg (0.10 mrnol) of 6C In 1 mL of methylene chloride 
was added 14 mg (0.14 mrnol) of triethyiamlne. The mixture was cooled to 
0°C, and 17 mg (0.12 mrnol) of benzoyl chloride was added. The stirring 

10 mixture was allowed to warm to room temperature over 1 J5 h, and the mixture 
was then poured into a saturated solution of sodium bicarbonate and extracted 
with ethyl acetate. The organic phase was washed once with brine, dried over 
Na2S04 and concentrated. The product was purified by silica gel 
chromatography using 100% chloroform followed by 5% methanol in 

15 chloroform to elute. Recovered 48 mg of 15A as a foam. 

B. (RW-fg^frAmlno-2^ 

proplonvtM ■2.3.4-tefTahvdro>lsooulnQlfrv7>y1V-bBnzamldft hydrochloride 

According to General Procedure C t 48 mg(0.08 mrnol) of 15A was 
deprotectsd, to give 44 mg of the title compound as a white solid. 
20 1 H NMR (CD3OD 250MHz) S 7.78-7.92 (m, 2H), 7,41-7.22 (m, 5H) t 

7.04-7.38 (m. 8H), 5.22-5.40 (m, 1H), 4.41-4.72 (m, 4H), 3.62-3.90 (m, 6H), 
2.71-2.90 (m, 2H) r 1.60 (bs, 6H). 
MS (CI, NH3)515(MH+) 

Example 16 

25 2-AmlrK>-N41^RWben2^ox\methvl-2-r4-(1 .3-dloxo-1 .3>cBhydn^90lndAg> 

ylmemy0-pipflrifln-1-yl}-2^^ 

A. 2>Piperidin-4-vlmethvl>ISQlndQle>1 .3*flone hydrochloride 
To a mixture of 148.0 g (1.0 mo!) of phthaUc anhydride and 15 mL of 
triethyiamlne in 1.5L of xylene was slowly added 108.0 g (1.0 mol) of 4- 

30 (Amlnomethyl)pyridine with mechanical stirring. The resulting solid was 
collected by filtration. The N-Pyridin^ylmethyl-phthalamic acid was then 
cycGzed, by heating 235 9 (0.88 mol) to the melt stage for 15 mln. The mixture 
was allowed to cool slightly and 2.5 L of ethanol was added to the warm 
reaction mixture, and the solution filtered. Upon cooling, the mixture 

35 crystallized to give 188.0 g of 2-Pyridfn^ytrhethyWsoindoIe-1 ,3-dione (tap. 
166*167.5 e C). A mixture of 23.8 g (0.1 mol) of 2-Pyridln-4^tmethyWsolndole- 
1 ,3-dlone and 1.3 g of platinum oxide in 400 mL of methanoOc HCI was 
reduced at 50 psi until no starting material could be detected by TLC. The 
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mixture was filtered through celite and concentrated to give 22.0 g of 2- 
Piperidin-4-ylmethyMsoindole-1,3-dlone hydrochloride as a white solid. A 
small sample was recrystaliized from ethane! to give an analytically pure 
sample of 1 6A (rap. 241 -2422°C). 
5 B. f141.rRWB^IowmBthvl.2.r4-ri.a^ioxo.1.a^lihvdro.teolndQt.2. 

ylrnath y rWninftrid1n.1.Ya2^ < ^^ 

tert-tartyl ester 

According to the method outlined in General Procedure A, 83 mg (021 
mmol) of 3 and 53 mg (021 mmol) of 2-Piperidin-4-ylmethyl-lsoIndole-1 ,3- 
10 dione hydrochloride were coupled, and the product was purified by silica gel 
chromatography (955 v/v cWoroformanethanoi) to give 14 mg of 16B as a 
clear oil. 

C. g-Amlno.N41-/RV.bengvtewm6lhvl.g-t4.f 1 _3-dlo«v1 a-dihvrirrv. 
teoindol-g-vlmefrvn-rinaridln-l-YlUg^^^ 
15 According to General Procedure B, 10 mg (0.016 mmol) of 16B was 

deprotected to give 7 mg of the title compound as a clear oil. 

1 HNMR (CD3OD 250MHz) (1:1 mixture of rotamers) 5 7.75-7.89 (nv 
4H), 720-729 (m, 6H), 4.98-5.09 (m,.1H), 4.41-429 (m, 4H), 3244.07 (m, 1H), 
3.60-3.78 (m, 2H), 3272.60 (d, 1H), 226-3.12 (m, 1H), 227-2.74 (m, 1H), 
20 2.00-2.12 (bm, 1H), 1.60-1.78 (m, 2H), 126-127 (m, BH). 
MS (d, NH 3 ) 507 (MH+) 

Example 17 

9.Amln(v^^1.fRV^ftn?^owmBthyU9JA-/momhofinP.d^flrhnnyn^.phenYt- 
plpftridln.1-vn.g^Ko^lhyn.lsQbutyramldfl 
25 A. M^1-rRlBP.n^n«vmflthyi.9-fd^^ 

ester - 

According to General Procedure A, 26 mg (0.06B mmol) of Morphofin-4- 
yl-(4-phBnyl-piperidin-4-yi)-methanone hydrochloride and 20 mg (0.065 mmol) 
30 of 3 were coupled and the product was purified by slOca gel chromatography 
(99:1 v/v chloroforrrcmethanol) to give 42 mg of 17A as a clear 08. 

B. 9-Amln<vN41.ra\-ben7^oxvmgthv1.2^ 
phenyl^lnaririln.1.\m-g-oyo-ettwn-lsohiitvramide 

According to General Procedure B, 42 mg (0.66 mmol) of 17A was 
35 deprotected to give 27 mg of the title compound as a clear oil. 

1H NMR (CDCI3 250MHz) 8 7.13-729 (m, 10H), 627-722 (d, 1H), 
5.00-5.12 (m, 1H), 4.38-422 (m, 3H), 3.82-4.00 (m, 1H), 321-3.67 (m, 3H), 
296220 (m, 9H). 220-234 (m, 1H), 127-211 (bm. 3H), 129 (e, 6H). 
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MS(Cl r NH3)537(MH+) 

Example 16 

(RHWfr(frArpinp-3^gthy^ 

n^lbiDiperidlnyt^^carfaoxylicfldd amide hydrochloride 
5 A. n-f1-fm-Ban^oxvmethvl-2-i4icarbam 

oxo^hvlrarbamovlV1-me^vt^th\m-carbam1c acid tert-butyl ester 

According to the method outlined in General Procedure A, 21 mg (0.055 
mmol) of 3 and 11 mg (0.052 mmoi) of 4-carbamyi-4-piperidinopipericfine were 
coupled and the product was purified by silica gel chromatography (99:0.75 v/v 
10 chlorofonrrumethanoO to give 25 mg of 18A as a glass. 
B. fRMir2-(2-Amino-2^athvl^^ 

n^ibipiperidinYH'-carbaxyliP asM-emldg hydrechlffrttie 

According to General Procedure C, 25 mg (0.044 mmol) of 18A was 
deprotected to give 1 9 mg of the title compound as a white solid. 
15 'H NMR (CO3OD 250MHz) (1:1 mixture of retainers) 5 8.32 (d, 0.5H), 

8.27 (d, 0.5H), 7.26-7.42 (m, 5H) r 5.06-5.19 (m, 1H) f 4.48-4.70 (m, 3H), 4.21- 
4.34 (m, 1H) f 3.64-3.79 (m, 3H), 3.38-350 (fn, 1H), 2.91 3.18 (m f 2H), 2.48-2*1 
(m, 4H), 1.76-2.12 (m, 8H), 157 (s, 6H). 
MS(CI,NH3)474(MH+) 
20 Example 19 

( RW2-Amino-N42-r5>rilnh6nvlacetvlamlno>1 ^dThvdrp-isoindoUg^lVI -M H. 
»ndol-3-vlmefovll2^xo-ethv^ hydrochlorida 

A. (RHM2-f5>DiDhBnvtacetvlamtno»1.3-^^ 
Indol^vlmethvl V2^xo^thvlcarbamovfV1 -mathd^thvfy-cartramlc add 

25 A mbdure of 300 mg (059 mmol) of 1 3A, 1 60 mg (0.68 mmol) of 

dlphanytacetylchloride and 83. mg (0.68 mmol) of 4-dimethytamlnopyrldine in 5 
mL of methylene chloride was stirred overnight at room temperature. The 
mixture was cfltuted with chloroform and washed twice each with 10% 
hydrochloric acid, saturated aqueous sodium bicarbonate and brine. The 

30 solution was dried over MgS04 and concentrated. The product was purified 
by sffica gel chromatography using a gradient of 75% ethyl acetate in hexane 
to 100% ethyl acetate to give 150 mg of 19A as a white soSd. 

B. mV2-Am1no4sM2-(5^DhBnvlace1^ 

Hlfrtnfol^ylmg^ hydrochloride 
35 To 150 mg (020 mmol) of 19B In 2 mL of attend was added 2 mL of 
concentrated hydrochloric add, and the mixture was stirred at room 
temperature fori h. The mbdure was concentrated to give 140 mg of the title 
compound as a white solid. 
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1H NMR (CD3OD, 300MHz) (mixture rotamers) 8 7.60 (d, 1H), 752 (s, 
05H), 7.41 (s, 05H), 721 : 7.34 (m, 12H), 653-7.13 (m, 4H), 5.13 (s, 1H). 4.92- 
5.00 (m. 1H), 4.06-4.18 (m, 1H), 4.40-4.51 (m, 1H), 4.01-4.19 (m, 2H), 3.20-3.42 
(m, 2H), 1 59 (8, 3H), 1 51 (s, 3H). 
5 ■ MS (CI, NH3) 600 (MH+) 

Example 20 

(RV2-Amlno-N-f2-f1H-indol.a-vlV14^^^ 

1H^soaulnolinB.2^^(^l-^hvn.l^buhTOmtdehvdm e hl 0 ri ( <i> 

A. 6-n , oluenB^-suHor t vlamtnnVa 4-dihvdH>-1H.l soQuinQnna.^. 

10 partwwvlic add tert butyl ester 

To a mixture of 275 mg (1 .10 mmol) of 6-amino-3 Adihydro-1 H- 
lsoquinollnB-2-carboxyllc add tert-butyl ester, 134 mg (153 mmd) of - 
triethylamlne in 6 mL of methylene chloride at 0°C was added 233 mg (1.2 
mmol) of tohjenesuKonyl chloride in one portion. The mixture was allowed to 

15 warm to room temperature and was stirred overnight An additional 62 mg 
(0.61 mmol) of triethylamlne and 105 mg (055 mmol) of 
toluenesutfonylchloride was added and stirring was continued fur an additional 
4 h. The mixture was concentrated and the residue dissolved In ethyl acetate. 
The organic portion was washed twice each with 1N NaOH and brine, dried 

20 overNa2S04 and the product was purified by silica gel chromatography (1:3 
wv ethyl acetate:hexane) to give 274 mg of 20A as a foam. 

B. frMethvt-N-(1.2.3.4-tetrahvrt^ 

According to General Procedure B, 253 mg (0.63 mmd) of 20A was 
deprotected to give 175 mg of 20B as a foam. 
25 C. (RMH 2-f1HMnott-3*n-146-<to^^ 

1 H-teoquhdlne-2-<arbon\^-emvlcaroflmD^i-mathvUt^N4V^rtaflmtr Hcjd, 
tert-ftrtyl ester 

According to General Procedure A, 64 mg (0.27B mmol) of 20B was 
coupled to 108 mg (0.278 mmol) of 4C and the product was purified by silica 
30 get chromatography (7030 v/v ethyl acetatethexane) to give 114 mg of 20C. 

D. (RV2rAmino4g-f2Wimrtdol^vl1.146.rtoluene^sulfanvl a ml nft U^ a. 
dlrftrirD-1H-isoauinonne-2.carborivl^^ 

According to General Procedure C, 1 14 mg (0.17 mmol) of 20C was 
deprotected to give 68 mg of the title compound as a solid. 
35 1 H NMR (CDCI3 250MHz) (mixture of retainers) $ 841 (d, 05H), 853 

(d, 05H), 8.15 (bs 05H), 7.75 (d, 2H), 7.67 (d, 2H), 753 (bs, 05H), 651-751 
(m, 85H). 6.07 (d, 05H), 5.13-5.32 (m, 1H), 458-451 (q, 1H), 4.044.19 (m, 
1H), 3.77-4.04 (m, 1H), 258-3.44 (m, 3H), 2.46-2.62 (m, 5H), 1.30 (bs, 6H). 
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Example 21 

fRyPiperidine-iUcarfaoxyitc acid (1-henzyt-2-axo-244-f2-DhenYfc 

l^n2Pimld^olM*yf)'P^grldln-VylHthyl)^mld? hytirwhlprlcl^ 

A. (R)-4>f1-(^rfaoxy>2.phen^ethytcarfaanv>yiVplDQrid 

5 fltidfrrHMvl QSter 

A mixture of 1.00 g (6.05 mmol) of D-phenyiaJanine, 1.98 g (6.05 mmol) 
of 77 A and 1.84 g (185 mmol) of triethylamine In 10 mL of wader and 40 mL of 
dioxane was stirred at room temperature for 15 h. The mixture was diluted with 
chloroform and acidified to pH 4 with acetic acid. The layers were separated 

10 and the organic portion was washed three times with brine, dried over MgS04 
and concentrated to give 2.16 g of 21 A as a white sofld. 

B. (RH^i-Ben^^^ 

arid terHwtyl ester 
Accorcfing to General Procedure A, 80 mg (028 mmol) of SOD and 108 
15 mg of 96A were coupled and the product was purified by silica gel 

chromatography (7525 v/v ethyl acetate ihexanes) to give 140 mg of 21 B. 

c. fRhPiperidinM^rbQxylic add (1-tenzyhg-oxo-2W^hahyh 
b^reQimid^o^^y^)^piperidln'^y^H1hy^^amidg hydrochloride 

To a solution of 140 mg (052mmol)of 21B InSmLof ethanol was 
20 added 5 mL of concentrated HGi and the mtxture was stirred at room 

temperature for 1 h. The mixture was concentrated and the residue crystallized 
from methanoi/ethyl acetate to give 107 mg of the title compound as a white 
solid. 

1H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) 6 832 (m, 
25 0.5H), 7.66-7.89 (m, B.5H), 7,1*740 (m, 5H) t 5.13*21 (m, 0J33H), 5.02-5.10 
(m, 0.67H), 4.15-427 (m, 0.33H), 4.034.14 (m, 0.67H). 
MS(CLNH3) 538 (MH*) 

Example 22 

N-f2-(4-Acptyl^phenM 
30 amjntrisobutyffiNde hydrochloride 

According to General Procedure A, 3.15 mg (13.1 mmol) of 4-acetyM- 
phenylpiperidine hydrochloride and 5.0 mg (13.1 mmol) of 3 were coupled to 
give {1 -|2-(4-Acetyl-4-phenyl-plperidirM -y1)-1 -{R)-benzyJoxymethyl-2-oxo- 
ethylcarbamoylJ-1 -methyi^thyfj-carbamic acid tert-butyl ester. The cmde 
35 product was deprotected according to General Procedure C to give 5.09 mg of 
the title compound. 

MS(CI 1 NH3)50B(MH+) 
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Example 23 

fRVH2-{2-Amlncyg-mBthvl-pro 

plperidine-4-carboxvlic add ethvl ester hydrochloride 

A. 4-PhQnyl-DtDeridfne-^carboxviic add ethvl ester hydrochloride 
5 A mixture of 10.0 g (45 mmoJ) 4-cyano-4-phenylpiperidine 

hydrochloride, 10 g of sulfuric add and 2J5 mL of water was heated at 150°C 
for 1 h. The mixture was allowed to cool to 1 1 0°C and 1 0 mL of ethanol was 
added. The ethanol was then distilled off. This ethanol addition/distillation was 
repeated four more times. Following the last addition, the mixture was heated 

10 to 125°C cooled to room temperature and poured onto ice. The mixture was 
basffied with 10% NaOH and extracted twice with ether. The organic extracts 
were dried over MgS04 and concentrated to give 2.3 g of a yellow oil. A 
solution of 2.0 g of the free base in 100 mL of efter was treated with an ether 
solution saturated with HCI. The white precipitate was filtered and 

15 recrystalfized from EtOAc/hexanes to give 1.73 g of 23 A 

B. (RV1 -[frf frAmin<>2^Eftyl^roplon^^ 

4U3henyi-piperidlne-4-carfaoxyflc add ethyl ester hydrochloride 

According to the method outlined in General Procedure A, 3.55 mg (13.1 
mmol) of 23A and 5.0 mg (13.1 mmot) of 3 were coupled to give 1-[3- 
20 benzy1oxy-2-(2-tert-butoxycarbonylamIno-2^ethyl-propiony1amino}- 

propionyi>4-phenyl-plpDridine-4-carboxyf}c acid ethyl ester. The crude product 
was then deprotected according to General Procedure C to give 6.97 mg of the 
title compound as a solid. 

MS(CI,NH3)496(MH+) 
25 ' Example 24 

2-Amin(>N414RM)en2Ylox^ 

plperidin-l-ylVa-oxo-QthylH^Mtymmlrifl hydrochloric^ 

A. 4-Oxo-plDeridine-1-carfaoxync acid benzvl ester 

To a mixture of 50.0 g (0.325mol) of 4-plperidone hydrate hydrochloride 
30 and 181.9 g (1.82md) of potassium bicarbonate in 750 mL of EtOAc and 75 mL 
of water, was added 49 mL (0.343mol) of benzyl chloroformate over 10 mln. 
with stirring. The mixture was stirred at 24°C for 2.5 h and then diluted with 
water. Hie layers were separated, and the aqueous portion extracted with 500 
mL of ethyl acetate. The combined organic extracts were washed once each 
35 with water and brine, dried over MgS04 and concentrated to give 81 .41 g of 
24A as a yellow oil. The crude product was used without further purification. 

B. 4^Hydroxy^trifluoromethyl-Dhenvl-Dloeridlne-1-carboxvllcacid 

tenayt *&*r 
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To 1.25 g (51.4 mmol) of magnesium In 10 mL of ether was added a 
solution of 4-bromobenzotrffluoride in 10 mL of ether. The reaction initiated 
soon after the addition was complete. The mixture was stirred for 1 .5 h at 24°C 
and then cooled to 0°C. A solution of 1 0.0 g (42.87 mmol) of 24A in 50 mL of 
5 ether was added and the mixture allowed to warm to room temperature and 
was stirred for 17 h. The reaction mixture was quenched by adding 150 mL of 
saturated aqueous ammonium chloride. The organic layer was separated and 
the aqueous phase was extracted with ether. The combined organic extracts 
were washed once each with water and brine, dried over MgS04 and 
10 concentrated. The crude material was purified by silica gel chromatography 
(3:7 v/v EtO Ac^iexahes) to give 12.48 g of 24B as an orange oil which 
solidified on standing. 

C. 4^(4>TrffluofDm6thyt-phenyi\-pipQrid?n-4^ol 

To 12.3 g (32.4 mmoi) of 24B in 150 mL of ethanol was added 1.4 g of 
15 10% palladium on carbon. The mbcture was hydrogenated on a Parr shaker at 
48 psi for 2.5 h. The solution was filtered through celfte end concentrated. The 
resulting solid was triturated with ether/hexane to give 4.98 g of 24C as a white 
solid. 

20. phenylVplperifln-1-yfrg^xreffl^ hydrochloride 

According to General Procedure A, 3.22 mg (13.1 mmol) of 24C, and 5 
mg (13.1 mmol) of 3 were coupled to give (H1-(R)-Benzytoxymethyi-2-t4- 
hydroxy-4-(4-trifluo romethyt-pheny1)-pipe ridin-1 -yi]-2-oxo-ethy1 carbamoyl}-! - 
methyl-ethyj)-carbamic acid tert-butyl ester. The crude product was 
25 deprotected according to General Procedure C to give 7.35 mg of the title 
compound. 

MS(a,NH3)466(MH*) 

Example 25 

(RH^-(3-Amlno£^tftyl^ 
30 pjperidin^c^rboxylic etid cyctahfflylamida hydrochloride 

A. ftppriding-M-dlcarfroxyllc add monofamad ester 

To a slurry of 66.4 g (0.50 mol) of isonipeootic acid, and 145 mL (050 

md) of triethyiamlne In 600 mL of methylene chloride was added a solution of 

72 mL (0.50 mol) of benzyl chloroformate In 200 mL of toluene at 10°C. The 

35 slurry was allowed to warm to room temperature and after stirring tor 17 h was 

treated with 1 L of a 10% aqueous sodium carbonate solution. The layers were 

separated, and the aqueous portion was extracted once with ether and then 

acicflfled to pH 3. The aqueous portion was then extracted with methylene 



Printed from Mimosa 10/13/1997 14:01:34 page -64- 



WO 96/38471 



PCT/IB95/00410 



-83- 

chloride. The organic extract was washed with brine, dried over MgS04 and 
concentrated to give 35.2 g of the title compound as an oil which was used 
without further purification. 

B. 4-tydohexvlrarbamoyl-plperidlne-1-cart)oxvllc acid benzvl ester 

5 To 3.82 g (14.3 mmol) of 25A was added 1.2 ml (15.7 mmol) of thlonyl 

chloride in 50 mL of methylene chloride which contained 1 drop of DMF. The 
sluny was refluxed on a steam bath for 10 mln. to give a dear solution. The 
mixture was concentrated, and the resulting oil was dissolved In 30 mL of THF 
and was added to a solution of 3.54 g (35.8 mmd) of cydohexylamlne in 20 mL 

10 of THF at 0°C. The mbcture was stirred at 24°C for 0.5 h and then filtered. The 
filtrate was concentrated and then dissolved in methylene chloride. The 
organic solution was washed once each with water, 1N HCI, saturated 
aqueous sodium bicarbonate, and brine, dried over MgS04 and concentrated 
to give 3.46 g of 25B as a solid. 

15 C. Piperidine-4-carboxylte add cydohexylamide 

To 346 g (1 0 mmol) of 25B was added 30 mL of methanol, and the 
mixture refluxed in 20% NaOH for 8 h. The methanol was removed, and the 
aqueous phase extracted with methylene chloride. The aqueous solution was 
addified to pH 5 with acetic add and extracted with methylene chloride. The 

20 combined organic extracts were dried over M9SO4 and concentrated to give 
1 .81 g of the title compound as an off-white solid. • 

D. f RV1 42-r2-AmlrM-2-mathv1-nmDior^ _ 
pjperidine-4-carboxvllc add cvclohexviamlde hydrochloride 

According to General Procedure A, 2.76 mg (13.1 mmol) of 25C, and 5 

25 mg (13.1 mmol) of 3 were coupled to give {1*{1-(R)-Benzylaxymeth^2-(4- 
cydohexylcarbamoyl-piperf dln-1 -y1)-2-oxo-ethy! carbamoyl}- 1 -methyi-ethyl}- 
carbamic add tert-butyl ester. The crude product was deprotected according to 
General Procedure C to give 6.60 mg of the title compound. 
MS (CI. NH3) 473 (MH+) 

30 Example 26 

fRt-2-r242-AmlrK>2-methvl-nroD^ 

1,2.3.4-tetrahvdro-lsoouinollne-6>carboxyllc add ethyl amlde hydrochloride 
A. ffil24gW2^ert-Butoxvcarhonvta^^ 
h H-indoi-3-yn-Droplonvn-1 ^.3.44etrahvdro-lsoouinoline-6-carfaoxviie acid 
35 To 756 mg (1.35 mmol) of 5E in 10.8 mL of THF was added a solution of 

97 mg (4.04 mmol) of lithium hydroxide in 2.7 mL of water. The mbcture was 
stirred for 17 hat room temperature. The mbcture was concentrated and 
dissolved In 100 mL of water. The aqueous solution was extracted twice with 
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methytene chloride, acidified with acetic acid, and extracted twice with ethyl 
acetate. The ethyl acetate extracts were washed twice with brine, dried over 
Na2S04 and concentrated to give 632 mg of 26A as a white solid. 
B. mU1^W6>Eth\Hcarbamoyi-3.4-d1hvdrcv1H-isoaiiinoiine-2- 
5 carfaonviyg-HH-lndol^vllem^^ acid 

According to General Procedure A, 60 mg (0.1 1 mmol) of 26A and 13.4 
mg (0.16 mmol) of ethylamine hydrochloride were coupled and the product 
was purified by silica get chromatography (100% ethyl acetate) to give 47 mg 
of 26B as a foam. 

10 C (RV2^2>(2-Amino>2>methyl-proplonviam!no)-a>MH^ndol-a>yt)- 

pronionyT>1.2.3.4-tetrahvdit>-teoouinn«n^-Mrboxvllc acid ethvlamida 
hydrochloride 

According to General Procedure C, 47 mg (0.081 mmol) of 26B was 
deprotected to give 39 mg of the title compound as a solid. 

15 1 H NMR (CD3OD 250MHz) (mixture of rotamers) (partial) S 8.32 (d. 

1H) f 753-7.64 (m, 15H), 7.40-7.50 (m, 15H), 7.30 (d, 05H), 6.91-7.18 (m, 4H), 
6.61 (d ( 0.5H), 5.14-5.32 (m, 1H), 4.63-4.74 (d, 0.5H), 459-454 (m, 1H), 4-07- 
4.18 (d, 0.5H), 3.80-3.91 (m, 05H), 354-3.16 (m, 0.5H), 157 (s, 6H), 1.06-157 
(m,3H). 

20 MS(CI,NH3) 476(MH+) 

Example 27 

fRV2^fr(2-Amlnfr3-mi^^ 
1.a.3,4-t^hydr^spqMinolin^-cartrox^lg acid ph^ny|am^e hydmphlorirtB 
a. <RHH3-(1H-)ndol^yn-H^^^ 

25 teoqutnonrre-2-rarfoonvn^^ add tert- 

butyl ester 

To 60 mg (0.1 1 mmol) of 26A in 0.6 mL of methylene chloride was 
added 11.4 mg (0.112 mmoi) of triethylamine. The mixture was cooled to 0°C 
and 135 mg (0.112 mmol) of plvaloyl chloride was added in one portion. The 

30 mixture was stirred for 15 h a! 0°c and then 10 mg (0.107 mmol) of aniline was 
added and the mixture was allowed to warm to room temperature and stirred 
for 17 h. The mixture was diluted with ethyl acetate and washed twice with 1N 
NaOH and brine. The solution was dried over NQ2SO4 and concentrated. The 
product was purified by sffica gel chromatography (2:1 v/v ethyl 

35 acetate:hexanes) to give 39 mg of 27A as a foam. 

B. fRU2^2^Amino-2^athvl-proploriy1amtnQV-3>M H-indoi-3-yl). 
DroDionyn-1.2.3.4-tetmhvdro-isoou1noiine-6-carboxvlic add Dhenvtamide 

hydrochlQfWQ 
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According to the method outlined in General Procedure C, 37 mg (0.06 
mmol) of 27A was deprotected to give 32 mg of the title compound as a solid. 

1 H NMR (CD3OD 250MHz) (mixture of rotamers) (partial) 5 7.53-7.78 
(m, 6H), 7.37-7.42 (m, 3H), 6.95-752 (m, 55H), 6.67 (d, 05H), 559-552 (m, 
5 1 H), 4.63-4.79 (m, 0.5H), 4.43-4.59 (m, 1H). 4.09-4.19 (m, 0.5H), 3.78-3.92 (m, 
0.5H). 3.39-3.63 (m, 25H), 1.59 (s, 6H). 
MS(CI,NH3) 524 (MH+) 

Example 28 

fR)-242-f2-Amino>2-mBmvl-DroplonylaminoV-a-(1H-tetrahvdro.te ogulnollnQ^- 
10 caifeoKvlte acid hydrochloride 

A. m>-2-r2-f2-AmlnQ-2^Bm^-propionvlaminoV^-r1H-indf>ua.yl). 
proDloiwn-1.2.3.4-tetrah\rdro-isoouinoi(nft-6-carboxyllc add hydmohtarida 
According to General Procedure C, 40 mg (0.073 mmol) of 26A was 
deprotected to give 25 mg of the title compound as a solid. 
15 1 H NMR (CD3OD 250MHz) (mixture of rotamers) (partial) 8 7.78 (d. 

0.5H), 7.52-7.68 (m, 25H), 7.39 (d, 05H), 753 (d, 05H), 6.95-7.19 (m, a5H), 
658 (d, 0.5H), 5.17-5.31 (m. 1H), 4.63-4.74 (d, 05H), 4.42-453 (q, 1H), 4.09- 
4.20 (d, 1H), 158 (s, 6H). 
MS (CI, NH3) 449 (MH+) 
20 Example 29 

(RV2-Amlno-N-f2^1H-indol-3-vlV146.r2./3-m B thvlHjf a ido^hflnyl|-3A. 
dihvdro-1 H-isoaulnolinB.2^fltt.nnvlUa1hylV.lRnhiJtvmm!rift hyrtmohlortrifl 
A. fflU1.f2-f1 H.lndot-3.viUl4649.fa.meH^ 
dihydre-H-teoaulnollna-g-rarbon^ 

25 add ten-butyl ester 

According to General Procedure A, 72 mg (056 mmol) of 7H and 100 
mg (0.26 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography using 100% chloroform, followed by 2% methanol In 
chloroform to give 130 mg of 29A as a foam. 

30 B. mW2-Amlno-N-i2-f1H-tnriol-^^ 

3.4-dlhvdro-1 H-isotKJlnollne-2-cafbonvlt-BthvlVlsobtityramlde hydrochloride 

According to General Procedure C, 130 mg (0.20 mmol) of 29A was 
deprotected to give 120 mg of the title compound as a tan solid. 

1H NMR (CD3OD 250MHz) (1:1 mixture of rotamers) S 757-7.72 (m, 
35 2H), 659-7.37 (m, 105H). 6.68 (d, 05H), 5.18-552 (m, 1H), 457-4.75 (m, 2H), 
3.58-351 (m, 0.5H), 353-3.68 (m, 05H), 3.17-3.32 (m, 2H), 2.62-2.80 (m, 4H). 
2.41-250 (m, 0.5H), 2.14-259 (m, 05H), 1 .58 (8, 6H). 
MS (Ci, NH3) 552 (MH+) 
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Example 30 

9.Aminf>-N41-mibe n?yloxym^^^^^ 

pyrrolidine -^-erhvlllsobirryramfde trifluoroacetate 

A. 34ert>ButQxvc arfeon^amfnD-DvrroIldin&-1-caffaQXVllC acid benzyl 

5 estar 

To a mixture of 1 9.0 g (102 mmo!) of 3-(t-butoxycarbonylamino) 
pyrrolidine and 1428 g (1 17 mmol) of 4-dimethytamInopyridlne In 1 15 mL of 
methylene chloride at 0°C was added 20.0 g (1 17 mmol) of benzyl 
chloroformate dropwlse. The mixture was allowed to wanm to 24°C and was 
10 stirred overnight The mixture was diluted with chloroform and washed twice 
with 10% HCI, twice with saturated aqueous sodium bicarbonate and once with 
brine. The mixture was dried over MgS04 and concentrated to give 30A In 
quantitative yield. The crude material was used without further purification. 

B. a>Aminfvpvrm»iri1nft>1-carboxvllc add benzvl ester trifluoroaoetate 
15 To 9.4 g (293 mmol) of 30A at 0°C was added 100 mL of trffluoroacette 

acid and the mixture stirred at 24°C for 1 h. The mixture was concentrated, and 
coevaporated three times from ethyl acetate/heptane to give 1 1 .0 g of 30B as 
an orange oil. 

C. ^(Toluene^^ ulfanylamino^vrroMdlnQ-l-cnrhoxvllc add benzvl 

20 flfitel 

To a mixture of 2.0 g (6.0 mmol) of 30B t 0.84 g (6.9 mmol) of 4- 
dlmethylaminopyridine, and 0.61 g (6.0 mmol) of trlethylamlne in 10 mL of 
methylene chloride was added 1 32 g (6.9 mmol) of toluenesulfony! chloride 
and the mixture was stirred overnight The mixture was diluted with chloroform 

25 and washed twice each with 10% HCJ, saturated aqueous bicarbonate and 
brine, dried over MgSCH and concentrated. The product was purified by silica 
gel chromatography using a gradient elution of 35% ethyl acetate in hexane to 
100% ethyl acetate to give 30C as a white solid (700 mg). 
. D. a>Meihyl>N>ov rfolidin-9>vl-benzenesutfonamlde 

30 To 0.70 g (1.9 mmol) of 30C in 20 mL of ethand was added 0.40 g of 
1 0% palladium on carbon and the mixture was hydrogenated on a Parr shaker 
for 17 h at 45 pst The mixture was diluted with 1 10 mL of a (9:1:1) mixture of 
ethanolrwateramrronlum hydroxide and was stirred for 20 mln. The solution 
was filtered through celite and concentrated to give 300 mg of 30D as a yellow 

35 solid. 

E. (1^14RlBenzy lfflymi^YU2^xo^^ 
PYirniirfir^i-yn-ethti^ add tert-butvl ester 
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According to General Procedure A, 94 mg (0.39 mmol) of SOD and 100 
mg (026 mmol) of 3 were coupled and the residue was purified by silica gel 
chromatography using a gradient elution of 50% ethyl acetate In hexane, to 
100% ethyl acetate to give 100 mg of 30E. 

5 F. 2-Amlno-KI414RVhBnyy1nvymethyl^yrvg43>(toluenQ^ 

sulfonylaminoWDvrrofidin-1-vll-ethylMsobtityramldB trffltioroacetate 

To 100 mg (0.16 mmol) of 30E was added 2 mL of trifluoroacetfc acid at 
0°C and the mixture was stirred for 1 .5 h at 24°C. The mixture was 
concentrated, and coevapo rated once each with ethyl acetate and hexane. 

10 The product was precipitated from methylene chloride/hexane and was 
collected by filtration and dried under vacuum to give 95 mg of the title 
compound. 

1HNMR (CD3OD 250MHz) 6 (rotamers) 7.75-7.84 (m, 2H), 7.29-7.50 
(m, 7H), 4.76-4.93 (m, 1H), 4.57 (d f 2H) f 3.69-3.80 (m, 5H) f 3.39-3.65 (m, 2£H), 
15 3.22-3.31 (m, 0.5H), 2.45 (m, 3H) f 1.62 (m, 6H). 
MS (CI, NH3) 503 (MH+) 

Example 31 

(RVfrAmlnp-hHH3.4^[hydr^ 

ethvn-lsobtitvramfda hydrochloride 

20 A. (RHl-fH3,4- PlhydnH m^qMinQlin^-cflrbonyl)>H1 H-lndpt-fryt)- 

ethvicarbamovn-1 HTT^ttivWethvfi^carfaam^ acid tort-butyl estar 

According to General Procedure A, 60 mg (0.154 mmol) off 4C and 26 
mg (0.154 mmol) of 1,2^3,4-tetrahydrolsoqulnoOne were coupled (and the 
product was purified by silica gel chromatography (40:60 v/v ethyl 

25 acetateiiexanes) to give 71 mg of 31 A. 
B. (R)-?-ATrtnQ^1^ 
lndol-3-vn-ethvll-lsobutvramlde hydrochloride 

According to the method outlined in General Procedure C v 57 mg (0.106 
mmol) of 31 B was deprotected to give 49 mg of the title compound. 

30 1 H NMR (CD3OD 250MHz) (mixture of rotamers) 6 8.32 (d, 1 H), 7.56 

(d,1H), 7.32 (d, 0.5H), 6.96-7.22 (m, 7H)," 6.61 (d, 0.5H), 5.17-5 J32 (m, 1H), 
4.61-4.73 (d, 0.5H), 4.45-4.58 (d, O^H), 4.29-4.41 (d, 6.5H), 3.96-4.05 (d, 
QJ5H), 3.37-3.72 (m, 2H), 3.13-3.26 (m, 2H), 2.54-2.74 (m, 1H) f 259-255 (m. 
0.5H), 2.11-2^5 (m, 0.5H), 1,49-1.62 (m. 6H). 

35 MS (d, NH3) 405 (MH*) 
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Example 32 

(R)-N^H2-fg-Amlno-frm^ 

Dvrrolidin-3-vn-bereamide frifluoroacetate 

A. 3^enzoylamino-pvrrondinft-1-carfaoxvlic acid benzvl ester 

5 To a mixture of 2.00 g (6.0 mmo!) of 30B, 0.84 g (6.9 mmof) of 4- 

dimethylamlnopyrtdlne and 0.610 g (6.9 mmo!) of triethylamine in 10 mL of 
methylene chloride was added 0.97 g (6.9 mmol) of benzoyl chloride and the 
mixture stirred for 72 h. The reaction mixture was diluted with chloroform and 
washed twice with 10% Hd, twice with saturated sodium bicarbonate solution 

10 and once with brine. The mixture was dried over MgS04 and concentrated. 
The product was purified by silica gel chromatography (7525 v/v ethyl 
acetate/hexanes) to give 690 mg of 32A. 

B. N'PyrT0lMlfh3>yl-fc^^mlriQ 

To 0.69 g (2.1 mmol) of 32A in 20 mL of ethanol was added 0.30 g of 
15 10% palladium on carbon and the mixture was hydrogenated on the Parr 
shaker for 17 h at 45 psi. The mixture was diluted with 110 mL of a (9:1:1) 
mixture of ethanokwatenammonium hydroxide and stirred for 15 min. The 
solution was filtered through celite and concentrated to give 265 mg of 32B. 

C. fl^g-ra-Benzoylamino-pyrel^^ 

20 fithylcgrfagmpyll-Vm^ arid tert-feutyl 35ter 

According to General Procedure A, 100 mg (0.52 mmol) of 32B and 75 

mg (0.20 mmol) of 3 were coupled and the residue was purified by silica gel 

chromatography using a gradient elution of 75% ethyl acetate in hexane, to 

1 00% ethyl acetate to give 50 mg of 32C. 
25 D. (Ftt-N-f 1 ^f2-An^m^methy^roptonyiamino)^bBn2^oxy- 

propionyn-pym>lldin^yf)^6n2ftm1de frifluoroacetate 

To 50 mg (0.1 0 mmof) of 32C at 0°C was added 2 mL of trifluoroacetlc 

add. The reaction mixture was stirred for 4 h at 24°C, and the residue was 

diluted with ethyl acetate and coevaporafed with heptane and ethyl 
30 acetate/hexane. The residue was diluted with chloroform by addition of 

hexane to give 22 mg of the title compound as a solid. 

1 H NMR (CD3OD 250MHz) 6 7.86-7.99 (m, 2H) f 7-46-7.65 (m, 3H), 

7.23-7.45 (m, 5H) f 452-4.74 (m, 3H), 3-39-4.26 (m, 7H), 159 (bs, 6H). 

LSIMS-MS 453 (MH+) 
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Example 33 

2»Amino-N-f1-r5-fluoro-im^ 

bPnsPimidrapH-vlHHPQri^^ hytfrophlPrtflQ 

A. 2-tert-Butowcart>omrtamin<^^ acid 2.S*dioxo- 
5 pynpfMin-l-yt ester 

To a slurry of 5.0 g (24.6 mmol) of N-t-BOC-a-methylalanine in 13.5 mL 
of methylene chloride was added 3.40 g (29.6 mmol) of N-hydroxysuccInimkie 
and 5.65 g (29.6 mmol) of EDC. The slurry was stirred for 17 h at room 
temperature. The mixture was diluted with ethyl acetate and washed twice 
10 each with water, saturated aqueous sodium bicarbonate and brine. Dried over 
MgS04 and concentrated. The residue was purified by sIBca gel 
chromatography (1:1 v/v ethyl acetaterhexanes) to give 52 g of 33 A as a white 
solid. 

B. -2W24ert-Butoxvrarbonvlamino^^ 
15 fluoro>imndol-a-ylVDroDlonic add 

A mixture of 100 mg (053 mmol) of 33A, 62 mg (0278 mmol) of 5- 
fluoro-DL-tryptophan and 79 mg (0.611 mmol) of dllsopropylethyiamlne in 1.0 
mL of DMF was stirred for 17 h at room temperature. The reaction mixture was 
poured into water and extracted twice with ethyl acetate. An equal volume of 
20 hexane was added to the ethyl acetate and the mixture was washed three 
times with water and once with brine. The organic phase was dried over 
Na2S04 and concentrated. The product was purified by silica gel 
chromatography (9:1 v/v CHOsiMeOH) to give 52 mg of 33B. 

C. -<1 41 -(5-Fluoro-1 H^ndol^vlm^viVg^(vg44^f2-oxo-g ^ihydro- 
25 ben2otmldazoM-vlW)fparidin-1^^fr^^ 

addtert-butyl ester 

According to General Procedure A, 44 mg (0.1 1 mmol) of 33B and 23.5 
mg (0.11 mmol) of 4-(2-keto-1-benzim)dazonnyl)pipertdine were coupled and 
the product was purified by siOca gel chromatography (100% ethyl acetate) to 
30 give 39 mg of 33C as an amorphous solid. 

D. -2-Amlno-N41-(5-fluoro-im^^ 
dihvdro-benzoimidazoH-vl)^^ hydrochloride 

According to General Procedure Q» 39 mg (0.064 mmol) of 33C was 
deprotected to give 32 mg of the title compound as a white solid. 
35 1 H NMR (CD3OD 250MHz) (partial) (1:1 mixture of dlastereomerc ) 6 

8.36 (d. 1H), 7.03-7.39 (m, 7.5H), 6.89 (t, 1H), 6.76 (d, 05H) t 5.1*5.35 (m. 1H), 
4.59-4.71 (m. 1H), 4.23-4.46 (m, 1H), 3.94-4.11 (m, 1H), 2.45-Z72 (m, 2H) ( 
1.50-1.64 (m.6H). 
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MS (CI, NH3) 507 (MH+) 

Example 34 

rRUN41-f4.fAcetvl-Dhenvl-amlnoVDitieridlnB.1^arbonvll.2.f1H.fridQlAy»V 
ethyll-2.amlne-lsobutvramlda 
5 A. mWf1-f144.rAeetyl-DhBnxri.HminQWDlpertdlne-1^afbonvn-2-f1H. 

lndol-3-vlVethvlcaffaaiTiovn-1-mathvl.ethyl)-carbamte add tart-buM aster 

According to General Procedure A, 45 mg (0.116 mmol) of 4C and 27 
mg (0.124 mmol) of N-pheny!-N-plperidin-4-yl-acetamide were coupled and 
the product was purified by silica gel chromatography using a gradient of 1% to 
10 5% methanol in methylene chloride to give 63 mg of 34 A. 
B. fRVN4144-fAcetvl.Dhenvl.ami^ 

»YlHthyn-2-amino-ISQbHtyremlcie 

According to General Procedure B, 63 mg (0.107 mmol) of 34A was 
deprotected to give 33 mg of the title compound as a white solid. 

15 1 H NMR (CD3OD 300MHz) (1:1 mixture of rotamers) 8 7.31-7.62 (m, 

4H). 6.89-723 (m. 5H), 5.11-520 (t, 1H), 4.99-5.19 (t, 1H), 440-4.63 (m, 2H), 
3.68-3.83 (m, 2H), 3.02-3.17 (t, 2H). 220-3.01 (t, 02H), 2.60-2.60 (t, 0.5H), 
2.32-2.41 (m, 1H), 1 .64-1.82 (m, 1H), 1.69 (s, 3H), 1.32 (s, 6H). 
MS(CI,NH3)490(MH+) 

20 . Example 35 - 

fRl-2-Amtno.N-ri.naDhthaten.2-vlme^ 

t>9r«olmMa?ftH-yi)-plpBridln'1 -yn-etiwIHsphHtyranTltie HvtimPhlorMe 

A. f1-Naphthaten-2-vlmath^-2^xo-g44>r2^oA3^hvdro- 
benzolmlda2o4.1-vn.nlP8rldln.1.ylVathvfWcarbamlc add tert-butyl aster 

25 According to General Procedure A, 605 mg (122 mmol) of BOC-D-3-2- 

(Napthyl)alanine and 417 mg (1.92 mmol) of 4-<2-keto-1 -benzimidazoDnyi) 
piperldlne were coupled to give 890 mg of 35A as a soOd which was used 
without further purification. 

B. 141-fg-Amlno-a^aphfiTalari.g.vI-pmft 
30 dihvdro-benzoimlda20l-2-onB 

According to General Procedure B, 830 mg (1.61 mmol) of 35A was 
deprotected to give 582 mg of 35B as a tan solid. 

C. fflM1-MethyM41-naphth a len-g.^ 
ffihvdro.ben2olmMa20l.1.vlVpiperio1f^^ 

35 acid tert-buM ester 

According to General Procedure A, 570 mg (128 mmol) of 35B and 266 
mg (1.31 mmol) of N-t-BOC-ownethylalanlne were coupled to give 63 mg of 
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35C after silica gel chromatography using a gradient of 1% to 3% methanol In 
methylene chloride. 

D. fRV-2-Amlno-N41-naphthalen^ 

dlhyrirp-b9PTOfroirf3?oH-vlto^ hydrochloride 
5 According to General Procedure C, 620 mg (1.03 mmol) of 35C was 

deprotected to give 404 mg of the title compound as a light yellow solid. 

1HNMR (CD3OD 300MHz) (mixture of rotamers) (partial) S 7.73-7.87 

(m, 4H), 7.40-7.50 (m, 3H), 7.19-7.28 (m, 0.5H), 6.91-7.05 (m, 3H), 6.74-6.79 (d, 

0.5H), 5.26-5.48 (m, 1H). 4.67-4.71 (m, 1H), 4.33-4.50 (m, 1H), 4.10-4.32 (m, 
10 1 H), 3.12-3.39 (m, 2H) t 1.55-1.61 (d, 3H), 1.38 (s, 3H). 

MS (a, NH3) 500 (MH+) 

Example 36 

(RhfrAmln<HNH2-(1HHndol^^ 

1 HHs wuinolln^2^rbonyNthy!H60bvrtyramM 
15 A. (RHH2HimnrtQl^-vlH^ 

cfirtKmytHthytoartamovlVI -methytethylKftrframfc acfl tert-feutyl ester 

According to General Procedure A, 750 mg (4.21 mmol) of 6A and 1 .64 
g (421 mmol) of 4C were coupled and the product was purified by sMca gel 
chromatography (30:70 v/v EtOAcrhexan&s) to give 1 50 g of 36 A as a foam. 
20 B. (RHHVf7-Aming^4<^ 

indol-3-vn-etfwlcarfaamovll-1 -mBthvl^thvn-carbamfc acid tert-buM ester 

To 800 mg (1.46 mmol) of 36A in 10 mL of methanol was added 300 mg 
of 10% palladium hydroxide on carbon and the mixture hydrogenated at 50 psi 
for 17 h. The mixture was filtered through celite and concentrated to give 700 
25 mg of 36B as a brown powder. 

C. (RHHgKWntiQl^yl)-W^ 

1 H-<spquinpnn*-g^rta acM 
terfchuM aster 

To 71 mg (0.14 mmol) of 36B in 10 mL of methylene chloride at 0°C 
30 was added 17 mg (0.1 65 mmol) of triethylamine, followed by 29 mg (0.15 
mmol) of toluenesulfonyl chloride. The mixture was allowed to warm to room 
temperature over 3 h. The reaction mixture was diluted with ethyl acetate and 
washed twice with 1N NaOH and once with brine. The solution was dried over 
Na2S04 and concentrated, and the residue was purified by silica gel 
35 chromatography (1 2 v/v EtOAchexanes) to give 90 mg of 36C as a foam. 

D. fRV2-Am1no.N^imndol^ 
tfhydrD-1HHSonuinoiine-2-carbonyn^thVlVlsobutvramlde 
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According to General Procedure B, 50 mg (0.74 mmol) of 36C was 
deprotected to give 20 mg of the title compound as a white powder. 
MS(C!,NH3)574(MH+) 

Example 37 

5 ffll-N-(g-r2-(2-Amino-2-methvl-oro^^ 

1^.3.4>tetrahvdro^?spquinoHn>7-vyVhen2amide 

A. (RHH1-(7-PQnaoylamln^ 
E-<1 WndQl-3-ylHtiwlca^ flQld tert-butyl aster 

To 86 mg (0.17 mmol) of 36B in 1 0 mL of methylene chloride at 0°C was 
10 added 20 mg (0.20 mmol) of triethylamlne and 26 mg (0*1 B mmol) of benzoyl 
chloride. The mixture was warmed to room temperature over 2 h and diluted 
with ethyl acetate and washed twice with IN NaOH and once with brine. The 
solution was dried over Na2S04 and concentrated, and the residue was 
purified by silica gel chromatography (1 :1 v/v EtOAc/hexanes) to give 95 mg of 
15 37Aasafoam. 

prcpiqnvfrl^a^t^ 

According to General Procedure B, 95 mg (0*15 mmol) of 37A was 
deprotected to give 65 mg of the title compound. 
20 MS (CI, NH3) 524 (MH+) 

Example 38 

2-Amino-N-f1-fflibflnzvloxvnr^^ 
lmldazo[4.S-blPYridin^YlWpl^^ 

A. 4-C2-CvdoproDYl-57Ktime^^ 
25 1 -carboxyllc acid tart-butyl ester 

2^ydopropyW7^imethyWH-lmldazo[4 t 5-b]pyridine was prepared 
according to literature methods (for preparation see Carptno et al. t Bloorg. & 
Med. Chem. Lett 4> pp. 93-98 1994 (ref.13)). To 625 mg (2.4 mmol) of 
triphenylphosphine in 10 mL of toluene was added 460 mg (2.0 mmol) of cfl- 

30 tert-butytazodicaiboxytate, and the mixture was stined foMSmin. A mixture of 
430 mg (2.3 mmol) of 2-cyctopropyl-5 jKjimethyWH^mldazo[4,5*]pyridlne 
and 325 mg (1.62 mmol) of 4-hydroxy-piperkfine-1-carboxy1lc add tert-butyl 
ester was added to the stirring solution and the mixture was stirred for 17 h at 
room temperature. The mixture was concentrated and the product was purified 

35 by silica gel chromatography (50:50 Wv hexanes: ethyl acetate) to give 150 mg 
Of 38 A. 

B. g-Cwlopmpyl-5.7-dimemyl-a^peridln-4>vl-3H-lmidazof4.5- 

falmaidiDB 
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Accorcflng to General Procedure B, 150 mg (0.39 mmol) of 38A was 
deprotected to give 60 mg of 3BB. 

C. f1-f1-fm BenzvloxvmBthyl.».f4.(2-wdoDropy^5>-dirnethv>- 
imlda*of4.S-blPvridin-3-viyDlPBri 

S ethvn-carbamlc add tart-butyl ester 

According to General Procedure A, 60 mg (052 mmol) of 38B was 
coupled to 84 mg (022 mmol) of 3 and the product was purified by silica gel 
chromatography (9:1 v/v ethyl acetate:hexanes) to give 37 mg of 38C. 

D. 2-Aminr>N-n-fRlbBn7ytoYymemv^ 
10 8mldazot4.B-blPvridfn-3-dVDiDBridin.1^ 

According to General Procedure B, 37 mg of 38C was deprotected to 
give 25 mg of the title compound. 

1H NMR (CDCIs, 300MHz) 8 759-7.37 (m, 3H); 7.16-754 (m, 2H), 
6.87-6.89 (s F 1H), 5.13-551 (m, 1H), 452-5.03 (m, 1H), 4.68-4.82 (m, 1H) 450- 
15 4.67 (m. 3H), 4.71-459 (m, 1H). 3.66-3.77 (m, 2H), 2.73-252 (m, 3H), 2-51 (s, 
5H), 543 (s. 1H), 510-250 (m, 1H),1.86-254 (m, 2H), 152 (d. 6H), 1.02-156 
(m,4H). 

MS(CI.NH3)533(MH+) 

Example 39 

20 (RV2-AmlnP-^-(4-cyanp^^ 

ow^thvil-iwbujiyraniide 

A. iRM1-re.(4^no-4-nh B nvl.pl na rid^ 
2^xo^thvleartaniovll-1-m6thvt- f rthyl}-cflrbamlc add tart-butyl aster 

According to General Procedure A 53 mg (054 mmol) of 4-phenyi- 
25 pipertdlne-4-cyano hydrochloride and 92 mg (054 mmol) of 4C were coupled 
and the product was purified by Bfflca gel chromatography (1:1 v/v ethyl 
acetate:hexanes) to give 124 mg of 39A. 

B. (R)-2-A^np-N^4-cyM^^ 

vlmettwn-2-oxo-etovmsobutyramlriB 
30 According to General Procedure B, 105 mg (0.1 9 mmol) of 39C was 

deprotected to give 82 mg of the title compound as a foam. 

1H NMR (CDO3, 250MHz) (60:40 mixture of rotamers) 8 8.13-8.34 (m, 

2H), 7.75 (d, 0.6H), 758 (d, 0.4H). 758-7.41 (m, 4H), 7.08-7.27 (m. 3H), 654- 

7.01 (m, 1H), 5.13-553 (m. 1H). 4.62-4.78 (m, 1H), 573-350 (m. 1H), 350-3.31 
35 (m, 2H), 564-593 (m, 2H), 1 .66-2.43 (bm, 6H), 1.43 (s, 6H). 

MS (CI, NH3) 458 (MH+) 
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Example 40 

ffll2-Amtno-N41-f1H-indn1^^ 

Phenyl'Biperldln-1 'yll^Pxo^thylMgqbutymmidfi hydrochloride 

A. (RHHHWndQhfrylma^ 

5 ph3nyhpiperidln-1»yfr2^w-eM QQttf 

tert-butyl ester 

According to General Procedure A, 27 mg (0.087 mmol) of morpholin-4- 
yK4-phenyi-piperldin-4-yI)-methanone hydrochloride and 32 mg (0.081 mmol) 
of 4C were coupled and the product was purified by sIGca gel chromatography 
10 using a gradient of 50% ethyl acetate in hexane to 100% ethyl acetate to give 
24 mg of 40 A as a foam. 

B. fR)-2-Aminp-N-(H1^ 
pqrtwn^phenyl-plpeiidirhl ■yn-2-Qyo^thylHsQbMiYramide hydrophtortrtP 

According to the method outlined In General Procedure C f 36 mg of 40A 
15 was deprotected to give 1 7 mg of the title compound as a yeOow solid. 

1H NMR (CD3OD, 300MHz) (rotamers) 5 7.52-7.67 (m, 1H), 6.89-7.40 
(rn, 8H), 6.87 (d, 1H), 5.07^5.21 (m, 1H), 4.03-4.30 (m, 1H), 3.52-3.68 (m, 1H), 
2.745.39 (m p 13H), 1.94-2.18 (m. 1H), 1.74-1.90 (m, 1H), 1.58-1.66 (m, 1H), 
1.30-1.47 (d, 6H) f 1.25-1.30 (m, 2H). 
20 MS(CI,NH3)546(MH+) 

Example 41 

1-Aminfi-gYglopentanepartmxy!)g bpM {^yhm^rm^^^^-}^ 

trifluproacstete 

25 a. l^BrtJauteaffiarto arid 

To 1.66 g (12.88 mmol) of 1 -amino-1 -cyctopentane-carboxylic acid In 
125 mL of 2N NaOH was added 283 mg (13.0 mmol) of cfi-tert-butyt- 
dicarbonate and the mixture was stirred for 17 h at room temperature. The 
mixture was acidified with 10% MCI and extracted three times with ethyl 

30 acetate. The combined organic extracts were washed with brine, dried over 
MgS04 and concentrated to give 1.71 g of 41 A. 
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B. (H1-(m-Benzvlowmethyl-2 -oxo-24^^ 

. benzolmld^oM-xm-plDeridl^ acid 

tert-bufrl ester 

According to General Procedure A, 20 mg (0.05 mmol) of IB and 11.6 
5 mg (0.05 mmol) of 41 A were coupled, and 23 mg of 41 B was recovered. The 
crude material was used without further purification In the following step. 

C. VAminP-cycioppn^nQpp^owlto acM H-fR)-bfiP2ylpxymethyh2-QXo* 

2^4-(2^xcy2.3^hydro-bereoimjd^ 

10 To 23 mg (0.04 mmol) of 41B was added 2 mL of trtftuoroacetic acid at 

0°C. The ice bath was removed and the mixture was stirred for 2.5 h, and then 
was diluted with ethyl acetate and concentrated. The residue was 
coevaporated once from heptane, dissolved in methylene chloride and the 
product precipitated with hexane to give 10 mg of the title compound as a solid. 

15 1 H NMR (CD3OD. 250MHz) fi 7.29-7.45 (m. 7H), 7.06-7.28 (m, 4H), 

5.17-5.36 (m, 1H), 4.04-4.31 (m, 4H), 4.1 9-4.38 (m, 1H), 3.72-3.87 (m, 2H), 
2^5-2.44 (m. 3H), 1 .80-2.12 (m, 9H). 
MS (CI, NH3)506(MH+) 

Example 42 

20 a-AmlncHi-n^ffl-bw 

g^o^thyn-teQbMtyramidg trffluoroaffltate 

A. 3-D1ohenvlaceMamhio^yrolldlne>1-^iboxYilg add faenzvt ester 
To a mixture of 240 g (7.19 mmol) of 30B, 1.10 g (9.02 mmoJ) of 4- 
dimethylamlnopyrtdine, and 0.73 g (7.19 mmol) of triethylamine In 10 mL of 
25 methylene chloride was added IJH g (8.26 mmol) of diphenylacetylchloride 
and the mixture stirred overnight at room temperature. The mixture was diluted 
with chloroform and washed twice each with 10% Hd t saturated aqueous 
sodium bicarbonate, and brine. The mixture was dried over MgS04 and 
concentrated to give 2.43 g of 42A as a white solid. 
30 b. g^-piphgnYW'Pvrrentiin^yl'flcfitqml^fi 

To 2.40 g (5.8 mmol) of 42A in 40 mL of ethanol was added 1.20 g of 
10% palladium on carbon and the mixture was hydrogenated at 45 psi for 17 h. 
The reaction mixture was filtered through oeDte and was concentrated to give 
1 .67 g of 42B as a yellow oil . 
35 C. M-I1-ffiVBenzYlPxvmethvl2-^ 

2^ttf>^thylcflrbamoYn-1-maffi add tert-butvl ester 

According to General Procedure A, 150 mg (0.53 mmol) of 42B and 200 
mg (0.53 mmol) of 3 were coupled and the product was purified by silica gel 
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chromatography using a gradient of 50% ethyl acetate in hexane to 100% ethyl 
acetate to give 100 mg of 42C as a white solid. 

o. g-AmloQ-N-fHR)-bgn^Qx^ 
pyrrolidine ^ylK-Qxo-QtnylHsp^MtyramWe trifl wroacetete 

5 To 100 mg (0.16 mrnol) of 42C was added 3 mL of trifluoroacetic add at 

p°C. The ice bath was removed and the mixture stirred for 3 h, diluted with 
ethyl acetate and concentrated. The residue was coevaporated once with 
heptane. Hexane and chloroform were added to the residue and the 
precipitated product was collected by filtration. Recovered 55 mg of the title 

10 compound as a solid. 

1 H NMR (CD3OD, 250MHz) (partial) 6 7.22-7.40 (m, 15H), 4.95-5.00 
(m, 1H), 4.38-457 (m, 3H), 1 .60 (s, 6H). 
LSIMS-MS 543 (MH+) 

Example 43 

15 (ffl4j-f2-T2-{2-Amlno-2^ethvl-proDlon^ 

dihvdrD-1H-isoindol-S-vn-ben2am1de tiffluoroacatate 

A. 1 ,2-Pis^romomethvl^nltrcH?en2;Qnfi " 
To 8.00 g (53.0 mrnol) of 4-Nitro-o-xylene in 80 mL of carbon 
tetrachloride was added 18.8 g (106 mrnol) of N-Bromosucclnimide followed by 

20 1 00 mg (0.60 mrnol) of 2 f 2 , -azdbis (teobutyronltrfle) and the mixture was 
reftuxed overnight The precipitated solid was removed by filtration and 
washed with carbon tetrachloride and the filtrate concentrated to give 15.4 g of 
43A as a yellow oil The crude product was used without further purification In 
the following step. 

25 B. 2-Ben2yl>5-nitrt>-2.3-dihydro-ims^ndola 

To a mixture of 15.4 g (50.5 mrnol) of 43A and 35.4 g (430 rnmoQ of 
sodium carbonate in 160 mL of acetone and 35 mL of water was added 5.6B g 
(53 mrnol) of benzylamine In 10 mL of acetone over 3 h. The mixture was then 
stirred for 17 h at room temperature. The precipitated solids were removed by 

30 filtration and the filtrate concentrated. The residue was dissolved in ethyl 
acetate and washed three times with 1N HO. The combined HQ washes were 
neutralized with sodium carbonate solution and extracted three times with ethyl 
acetate. The combined organics were washed with brine, dried over MgS04 
and concentrated. The product was purified by silica gel chromatography 

35 (15:85 v/v ethyl acetaterhexanes) to give 2.55 g of 43B as a yellow solid. 
C. S-Amlno-2.a^lihvdto-1H>lsolndolB 

To 1 .50 g (5.9 mrnol) of 43B in 50 mL of ethanol was added 1.25 g of 
1 0% palladium on carbon and the mixture hydrogenated at 40°C and 5 psl for 
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17 h. The mixture was filtered through celtte and concentrated to give 600 mg 

of 43C as a pale purple solid. 

D. f142-fS-Amlno-1^lhvrfir^ 

oxo^thv1c^rfaarT^M^thvl>ethyi> >Darbarnic acid tert-butyl ester 
5 According to General Procedure A, 300 mg (2J2 mmol) of 43C and 850 

mg (2.2 mmol) of 3 were coupled to give 950 mg of 43D as a yellow solid. 

The crude product was used without further purification. 
E (1^(5-Benzotiamlno-1.3^i^ 

benzvloxvmethvl-2-oxo-ethvlcarbar^ add tort. 

10 butyl ester 

To a mixture of 300 mg (0.60 mmol) of 430 and 85 mg (0.69 mmol) of 4- 
dimethylamlnopyridine in 5 mL of methylene chloride was added 98 mg (0.69 
mmol) of benzoyl chloride, and the mixture stirred for 17 h at room temperature; 
The reaction mixture was diluted with chloroform and washed twice each with 
15 10% HO, saturated aqueous sodium bicarbonate and brine, dried over 
MgS04 and concentrated. The product was purified by silica gel 
chromatography (87:13 v/v ethyl acetate:hexanes) to give 120 mg of the title 
compound as a white solid. 

20 DroDlonvn-2.3KimvdrD-1H-isdndol>5-vn-ben2am1dQ trifluoroacatete 

To 120 mg (020 mmol) of 43D was added 3 mL of trifluoroacetic acid at 
0°C. The tee bath was removed and the mixture stirred for 3 h. The reaction 
mixture was diluted with ethyl acetate and concentrated. The product 
crystallized upon addition of hexane and chloroform. Filtration of the 
25 precipitate provided 50 mg of the title compound as a white sottd 

1H NMR (CDaOD, 250MHz) 5 7.82-8.00 (d, 2H) f 7.78-7.85 (m, 1H), 
7.00-7.17 (m, 4H), 7.37-7.42 (m, 6H), 5.08-552 (m, 1H) t 4^9-5.10 (m, 2H), 
4.75-4.80 (d, 2H), 4.61 (s, 2H), 3.82-3.90 (m, 2H), 1.62 (s, 6H) 
MS(a,NH3)501 (MH+) 
30 Example 44 

fR)-2-AmlrM>-N41W4-b9nzvl 

PlPflririlnrl-ylHthylVl^btrtymntirig 
A. lR\-3-f4-BenzylQXV-pheny1l^^^ 

add nwthyl aster 

35 To a mixture of 2.00 g (5.38 mmol) of N-t-BOOObenzyl-D-Tymslne and 
0.81 9 g (5.92 mmol) of potassium carbonate In 30 mL of DMF was added 0.802 
g (5.65 mmol) of fodomethane, and the mixture stirred for 17 h at room 
temperature. The mixture was diluted with 150 mL water and extracted three 
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times with ethyl acetate. The organics were washed four times with water and 
once with brine. Drying over M9SO4 and concentration provided 2JZ7 g of 
44A as a yellow oil. 

B. fR^2>Amino-3-(4-bengvtQ^phQnvtVpropionlc acid methyl ester 
5 Following the method outlined In General Procedure B, 227 g (5.4 

mmol) of 44 A was deprotected to give 1.00 g of 44B as a yellow oil. 

C. mV3-r4-Ben7vlQXV-phenvi^ 
oroplonvlaminol-proptonic acid methyl aster 

According to Genera) Procedure A, 1.00 g (3.5 mmol) of 44B and 0.72 g 
10 (3.9 mmol) of N-t-BOC-a-methytalardne were coupled and the product was 
purified by silica gel chromatography (25:75 v/v ethyl acetaterhexanes) to give 
1.00 g of 44C as a white solid. 

D. fRl3-f4-BBnzvloxv-Dhenyll24g4Qrt^ 
Droptomriamlnolpropionlc acid 

15. . Following the method outlined in General Procedure D 9 1.00 g (2.2 
mmol) of 44C was hydrotyzed to give 1.00 g of 44D. 

E. (RHHH4^n;^ow*9n^ 

ben2QtmldazoM-vn^inericfln-1^ 
acid tert-btityl ester 

20 According to General Procedure A, 150 mg (0.34 mmol) of 44D and 75 

mg (0.34 mmol) of 4-{2-keto-1 -benzimidazolinyi)pipertdine were coupled and 
the product was purified by silica gel chromatography using a gradient of 
(7525 v/v ethyl acetaterhexanes) to (5:95 v/v methanoltethyi acetate) to give 
100 mg of 44E as a white solid. 

25 F. mi-2-AmlM)-N41^4-ban?v1ow^ 

1>vl)-0lDBridln>1^-ethvn-lsobutvramlde 

According to General Procedure B, 100 mg (0.15 mmol) of 44E was 
deprotected to give 60 mg of the title compound as a white solid. 

1H NMR (CD30D f 250MHz) (rotamers) 6 7.26-7.52 (m, 6H), 6.91-7.22 

30 (m, 7H) r 5.04-5.18 (m f 2H), 4.96-5.01 (m, 1H), 4.60-4.81 (m, 1H), 4.384.60 (m r 
1H), 3.95-4.14 (m, 1H), 2S4-3.10 (m, 2H), 2.45-2.80 (m f 2H). 2.08-2.40 (m, 1H), 
1.69-142 (m. 2H) t 155-1.68 (m, 1H), 1.28-1.40 (m, 8H). 
MS (CI, NH3)556 (MH+) 

Example 45 

35 ffi1-g.Amino-N-l3-f3.4^ 

dllwdro-benzoimldazoM-vlVD^^ 

A. ffllS4ert-Butoxvcart>onYlamino^ 
benzolmidazoH-vn-DiDer?din-1-vlVbutvric add benzvt ester 
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Acconllng to General Procedure A, 2.33 g (7.21 mmol) of N-a-t-BOC-D- 
aspartlo-b-benzyi ester and 1.49 g (6.86 mmol) of 4-{2-keto-1- 
benzimidazonnyl) piperidlne were coupled and the product was purified by 
silica gel chromatography using an elutton gradient of 2% to 4% methanol In 
5 methylene chloride to provide 2.56 g of 45A. 

B. (Ry3-Amlno-4^Xfr4-f4-(2^y c^^ 
pfperidirvl-ylVbutwlc acid benzvl ester 

Following the method outlined In General Procedure B, 2.49 g (4.78 
mmol) of 45 A was deprotected to give 1 .77 g of 45B. 
10 C. (R)^(24ert-ButoxYearbonv)amln^ 

^4-^xo-2.3^Ihydr^ add benzvl 

ester 

According to General Procedure A, 1 .60 g (3.8 mmol) of 45B and 0.77 g 
(3.8 mmol) of N-t-BOC-a-fnethyialanlne were coupled and the product was 
1 5 purified by silica gel chromatography using an etution gradient of 2% to 4% 
methanol in methylene chloride to provide 2.46 g of 45C. 

D. mV^(2-t<Ht-Butoxyca^ 
444-fg^xo^.3^ihvdro^ add 

- - To 2.44 g (4.0 mmd) of 45C in 40 mL of ethand was added 250 mg of 
20 1 0% palladium on carbon and the mixture hydrogenated at 50 ps! for 2 h. The 
mixture was filtered through ceDte and concentrated to give 2.00 g of 45D. 

E. (RH^(3^D^vd^H^soQulnnnn-2>vlV3^144>f2^0-2^ 
riihyrirn^imzolmfriMoM-yn-nlDeri^^^ 

methylethyl)-carbamic add ten-butyl ester 
25 According to General Procedure A, 80 mg (0.19 mmol) of 45D and 22 

mg (020 mmol) of 1,2,3,4-tetrahydrolsoqulnoline were coupled and the 
product was purified by silica gel chromatography using an elution gradient of 
2% to 4% methanol In methylene chloride to provide 52 mg of 45E. 

F. fflH^AmlntKN4^f3.4^hvd^ 
30 nxo-g^hvdro.benzolmidazol-1^ 

Following the method outlined in General Procedure B, 45 mg (0.07 
mmol) of 45E was deprotected to give 22 mg of the title compound. 

1 H NMR (CD3OD, 300MHz) (1:1 mixture of rotamers) (partial) 5 7.54- 
35 7.62 (m, 0-5H), 720-7.32 (m, 0.5H). 7.10-721 (m, 4H), 7.01-7.19 (m, 3H). 523- 
5.49 (m, 1H) t 3.67-3.92 (m, 2H), 2L58-3.01 (m, 5H), 1.74-1.89 (m, 2H), 1-39-142 
(m.8H). 

MS (CI, NH3)533(MH+) 
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Example 46 

(Bj£An&3Qj±IU3 HHnc(Pl"3"ylmBthylVg^xQ-2^4^hQnYt-4-fPYrrolitf ne-1 ■ 
carbQnyl)-plftfiridln-Vvn*ethylV)so|3mymmitfe hydrochloride 

A. M41.riH-lndol^vfmethvtV2>oxQ>244-DhenyU^DynDlidinft-1- 

5 caifronvn-olperidln-1-vn-ethvlra^^ acid tart- 

butylg^er 

According to General Procedure A, 71 mg (024 mmol) of (4-Phenyl* 
piperklin-4-yl)-pyrro(idin-1-yknethanone hydrochloride and 84 mg (0.24 mmol) 
of 4C were coupled and the product was purified by silica gel chromatography 
10 using 1 00% ethyl acetate to elute to give 142 mg of 46A. 

B. (RV2-Amino»NW1W^ 
(Dvrrolldina-l-rarbonvlV^lDeridin-1^ hydrochloride 

According to General Procedure C, 133 mg (021 mmol) of 46A was 
deprotected to give 119 mg of the title compound as a solid. 
15 1 H NMR (CD3OD, 250MHz) 6 7.52-7.63 (m, 1H), 7.00-7-37 <m, 8H), 

6.80-6.91 (m, 1H), 5.02-526 (m, 1H), 3.99-427 (m, 1H), 3.04-3.72 (m, 6H). 
a61-3.02 (m, 3H), 1.44-228 (m, 13H). 
MS (CI, NH3) 530 (MH+) 

Example 47 

20 (Rl2-Amino^4141H^ndol^^^ 

plPfirittin : Vyn^thYl}^qhtitYramlde hydrochloride 

A. f4-(1 H-lndot-3-vM-4H-pyrirtfiv1 -yq-phenyUmflthanone 
To a solution of 234 g (020 mol) of indole in 250 mL of pyridine was 
added 23.2 mL (020 mol) of benzoyl chloride with mechanical stirring and the 

25 mixture was stirred for 48 h. After dilution with 100 mL of water and 

acidification with 6N HO, the mixture was extracted twice with ether and the 
ether was washed once with 6N HCt. Drying over MgSC>4 and filtration 
through celrte provided an oil which was triturated with methanol to give 18.4 g 
of 47A as a pale yellow soDd. 

30 b. frPYridlrH-yHWrrdol* 

A mixture of 1 2.0 g (0.04mol) of 47A, 0.6 g of 1 0% palladium on carbon, 
B mL of dibenzyiamine and 70 mL of diphenyl ether were heated at 210°C for 
7.5 h. Off-white needles precipitated from solution on cooling and these 
needles were filtered and washed with ether. The solids were suspended In 

35 50 mL of 1NHCI and washed once with ether. The aqueous solution was 
filtered through celite and concentrated. To the residue was added 10 mL of 
5N NaOH, and the resulting solid was filtered and washed with water to 
provide 4.02 g of 47B. 
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C. 1-Phanyl^.pYridln^yMH-indole 

To a mixture of 4.0 g (20.6 mmo!) of 47B, 5.91 g (20.6 mmo!) of cuprous 
bromide, 2.84 g (20.6 mmol) of potassium carbonate in 40 mL of N- 
methylpyrrolidine was added 9.1 mL (86.5 mmol) of bromobenzene and the 

5 mixture heated at 190°C for 20 h. After cooling to room temperature the 
mixture was filtered through celite and the filter pad washed with ethyl acetate. 
The solution was refiltered and washed with 5N ammonium hydroxide solution 
unfll a blue color no longer appeared in the aqueous layer. The organic 
portion was washed twice with water, once with brine, dried over MgS04 and 

10 concentrated to give 3.3 g of 47C as a light brown solid. 

0. 3-f 1 -Ban2vl-Pvridin-4-Yll-1 -phenyM H-lndole bromide 

A mixture of 2.7 g (10.0 mmol) of 47C and 1.18 mL (10.0 mmol) of 
benzyl bromide in 50 mL of benzene was heated on a steam bath for 3 h. After 
cooling to room temperature, the precipitated yellow solid was removed by 
15 filtration and washed with benzene to give 3.03 g of 470. 

E 3-f 1 -BenzyM .2.3.6-tfltmhydro>pyridin-4-ytW1 -phanvM H-indoIe 
To 3.0 g (6.8 mmol) of 470 In 100 mL of methanol was added 18.5 g 
(490 mmol) of sodium borohydride over 40 mln. The mixture was stirred at 
room temperature for 1 h and then heated on a steam bath for 1.5 h. After 
20 cooling to room temperature, the mixture was diluted with water and ether, and 
potassium carbonate was added until the lower layer clouded. The mixture 
was filtered and the ether phase dried over MgS04 and potassium carbonate, 
nitration and concentration provided 2.13 g of 47E as a yellow oil. 
F. 1-Phenyl-3-DiDBridirv4>yl>1H-ind^e hydrochloride 
25 A mixture of 1.7 g (6.21 mmol) 47E and 1.0 g of 10% palladium on 

carbon in 200 mL of ethanol was hydrogenated at 50°C for 5 h. 0.78 mL of 
concentrated HCI was added and hydrogenation continued at 50°C for another 
17 h. The mixture was filtered through celite and concentrated to give 1.26 g of 
47F as a tan soOd. 
30 G. {RMl-f1-riH-lndol-3^ 

pjpsridin-1 -vfl^thvlcarfaamoyyM -methyl-flthyn-carfaamlc acid tert-buM ester 
According to General Procedure A, 70 mg (0.21 mmol) of 47F and 83 
mg of 4C were coupled and the product was purified by silica gel 
. chromatography (65:35 v/v ethyl acetaterhexane) to give 90 mg of 47G as a 
35 white solid. 

H. (RV2-Amino-N-( 1-ttH^dol^vlm^ 
lndol.a-yt)>pi P Qridin-1-yn-ethyn4 S obLrtvramlde hydrochloride 
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To a solution of 90 mg (0.14 mmol) of 47G in 4 mL of ethanoi was 
added 2 mL of concentrated HO and the mixture was stirred at room 
temperature for 1 h. The mixture was concentrated and the residue crystallized 
from chtoroform/hexane to give 72 mg of the title compound as a solid. 
5 1 H NMR (CD3OD, 250MHz) (mixture of retainers) 5 (partial)7.34-7.74 

(m, 8H), 7.01-7.29 (m, 6H) f 6.78 (s, 1H) ( 6.22-5.39 (m, 1H), 4.45-4.69 (m, 1H), 
3.93-4.06 (m, 1H), 1.68 (s, 6H). 
MS (CI, NH3) 548 (MH+) 

Example 48 

10 <R)-2-Amino^Himntiflt^ 

oyoHrthylHsobirtyramide hydrochloride 

A. H1,2.3.6-Tetrahydro^ 

50 mL of methanol was treated with 3.45 g (150 mmol) of sodium metal 
with stirring until the sodium had completely dissolved. To the methoxlde 

15 solution was added 3.00 g (25.6 mmol) of indole and 1 0.23 g (66.6 mmol) of 4- 
piperidone monohydrate hydrochloride. The mixture was refluxed for 16 h and 
then concentrated. The residue was dissolved in ethyl acetate and washed 
once with water. The aqueous phase was extracted three times with ethyl 
acetate and the combined organics were washed once with brine, dried over 

20 Na2S04, and concentrated to give 2.85 g of 48A as a yellow solid. 

B. 3-Plperidln^vHmndQjg 

A mixture of 400 mg (2.0 mmol) of 48 A In 1 00 mL of ethanoi was 
hydrogenated at 45 psi for 17 h. The mixture was filtered through cefite and 
concentrated to give 400 mg of 48B as a white solid. 
25 C. mWI^IH^ndo^ytrn^^ 

QXO-flthvlPflrt)amffyfh1 -methyl^lhylKarb^mlc add tert-bytyl ester 

According to General Procedure A, 100 mg (0.50 mmol) of 48B and 195 

mg (0.50 mmol) of 4C were coupled and the product was purified by silica gel 

chromatography using a gradient elution of 75% ethyl acetate in hexane to 
30 87.5% ethyl acetate In hexane to give 220 mg of 48C as a white solid. 
D. 2-AmlnoW1-(1Wncto^m^ 

yn-2-o^p-flthylHgQbutyramlde hygrcghlorMe 

To 220 mg (0.39 mmol) of 48C In 3 mL of ethanoi was added 2 mL of 

concentrated Hd. The mixture was stirred at room temperature for 1 h and 
35 then concentrated. Methanol and a small amount of methylene chloride were 

added and the mixture was concentrated to give 200 mg of the title compound 

as a white solid. 



Printed from Mimosa 10/13/1997 14:01:34 page -104- 



WO 96/38471 



PCT7IB95/00410 



-103- 

1H NMR (CD30D, 250MHz) (1:1 mixture of retainers) (partial) 5 8.32- 
8.45 <m f 1H), 753-7.69 (m, 1H), 750-7.43 (m, 3H), 654-759 (m, 6H), 5.23-5.37 , 
(m, 1H) t 4.46-4.63 (m, 1H), 3.90-4.04 (m, 1H), 1.62-1,68 (m t 6H). 
MS (CI, NH3)471(MH+) 
5 Example 49 

fflV2-Amtnc>-N-f1-HH-^ 

Diperitfin-1-v!1>2-Qxo>ethy1)-<sobutvramldB hydrochloride 
A. 4-(2-Meihv1-benzo1mlda^ add tert- 

butyl aster 

10 To 325 mg (3.00 mmol) of 2-methyIbenzlmIdazoIe In 12 mL of DMSO 

was added 100 mg (3.00 mmol) of sodium hydride (60% oil dispersion) and the 
mixture was stirred at room temperature for 30 min. The mixture was heated at 
70°C for 15 min and then cooled to room temperature. A solution of 520 mg 
(3.00 mmol) of 4-methanesutfonyloxy-piperidine-1 -carboxylic add tert-butyl 

15 ester (Yoon et a!., WO9204342) in 3 mL of DMSO was added to the imidazole 
solution, and the mixture was stirred at room temperature for 12 h. The mixture 
was diluted with ethyl acetate and washed twice with a solution of saturated 
sodium bicarbonate and brine. The solution was dried over MgS04 and 
concentrated. The product was purified by silica gel chromatography (95:5 v/v 

20 chtoroform7nethanol)tog)ve89mgof49Aasawhnes(rild. 

• b. a-M^hY^1'PlperWln^-^1H-hen^o!mWM0te trffluoroacfltate 
To 89 mg (0.28 mmol) of 49A at 0°C was added 3 mL of trifluoroacetic 
acid and the mixture was stirred for 30 min. Dilution with ethyl acetate and 
concentration provided 92 mg of 49B as a yellow syrup. 

25 p. fRHHH1H-ln4fr^^ 

plpsrttfn-Vylhg-flx^e^ acid ten-butyl • 

aster 

According to General Procedure A, 90 mg (0-42 mmol) of 49B and 163- 
mg (0.42 mmol) of 4C were coupled and the product was purified by silica gel 
30 chromatography using (75:25 v/v ethyl acetate rhexanes) followed by (95:5 v/v 
CH2Cl2:MeOH) to give 126 mg of 49C as a white solid. 

D. mV2-Amlno>N^1-f1H^ndoW^lm e thvlVg4A42^ Q th^ 

fo»nzQlmltiazoH-yiH^ hydrotiitarttiB . 

To 126 mg (0.21 mmol) of 49C in 6 mL of ethanol was added 6 mL of 
35 concentrated HQ, and the mixture was stirred at room temperature for 80 min. 
The mixture was concentrated and the residue recfissolved in a small amount 
of methanol. Ethyl acetate was added until the product precipitated from 
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solution, and the precipitated material was collected by filtration to give B5 mg 
'of the title compound. 

1H NMR (C030D t 250MHz) (1:1 mixture of rotamers) (partial) 6 7.53- 
7.81 (m, 4H), 7.19-7.40 (m, 2H), 7.00-7.19 (m, 3H), 2J1 {s,A£H) t £81 (s, 
5 1.5H), 1.59-1 .68 (m, 6H). 
MS (O, NH3)487(MH+) 

Example 50 

yl)-piperidirhl'yn-ettTylH8Pt>tityramid9 hydrochloride 

10 A. (1-Ben2yt-piDBridln^4-ylH2-nttro.phQny!yflmine 

A mixture of 22.0 g (1 16 mrnol) of 4-andno-1-benzy(piperi(Sne» 16.31 g 
(116 mmol) of l-fluoro-2-rttrobenzene, 19.17 g (116 mmol) of potassium iodide 
and 16.00 g (116 mmol) of potassium carbonate in 200 mL of DMSO was 
heated at 150°C for 16 h. The mixture was diluted with ethyl acetate and 

15 washed four times with water and once with brine. Drying over MgS04 and 
concentration provided the crude product, which was purified by silica gel 
chromatography (30:70 v/v ethyl acetate rhaxanes) and crystallized from 10% 
ethyl acetate in hexane to give 27.0 g of 60A as yellow crystals. 

B. KUf1-Bengvi>plnerk«n^yl>-ben2ene-1 2-dlanruna 

20 A mixture of 10.0 g {2Z2 mmol) of 50A and 1.00 g of 10% palladium on 

carbon in 50 mL of ethano! was hydrogenated at50 psJ for 3 h. The mixture 
was filtered through ceffie and concentrated to give 9.00 g of SOB as a dark 
solid 

C. 1-f1-Benzvl-olperidin-4-vn-2-phenyW1H-benzolmlda2olQ 

25 A mixture of 1.00 g (3.56 mmol) of SOB and 1.89 g (17.8 mmol) of 

benzaidehyde in 4 mL of nitrobenzene was heated at 110°C for 16 h. The 
mixture was purified by silica gel chromatography (30:70 v/v ethyl 
acetate:hexanes) to give 550 mg of 50C as a yellow foam. 

D. g-Phenyi-l-piDflrfdln^yUIH-benzohnidazole 

30 To 540 mg (1 .47 mmol) of 60C in 2 mL of methylene chloride at -10*C 
was added 294 mg (2.06 mmol) of o-chloroethyl chloroformate and the mixture 
was stirred for 20 mln and then concentrated. The residue was dissolved in 4 
mL methanol and refluxed for 1 h. The mixture was concentrated to give 400 
mgofSOD. 

35 E. (RHHHIH-tndol^ylm^^ 

1 -ylH?>pflririf n-1 -vn-glhylcarbftmovrn ^methYhethyl Vparbamlc acid terMmtyl 

ester 
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According to General Procedure A, 70 mg (025 mmol) of 50D and 98 
mg (025 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography using a gradient elution of 50% ethyl acetate In hexane to 
100% ethyl acetate 30 mg of 50E was obtained as a white solid. 

5 F (R)-g-Amino-N-JI-f 1 H-ircfa^ylmethvn^^^ 

frfinMimid^oM-ylVDlDert^^ hydrochloride 

To 30 mg (0.046 mmol) of 50E In 2 mL of ethanol was slowly added 2 
mL of concentrated HO with stirring. The mixture was stirred at room 
temperature for 75mfn and then concentrated. Crystallization from ethyl • 

10 acetate/hexane provided 22 mg of the title compound as a white solid. 

1H NMR (CD30D, 250MHz) (1:1 mixture of rotamers) (partial) 6 829 
(d, 0.5H), 7.63-7.80 (m, 8.5H), 7.26-7.54 (m, 2.5H), 6*8-7.18 (m, 2£H), 5.29- 
5.40 (m, 0.5H), 5.00-5.10 (m, 0.5H), 4.4&4.7B (m, 2H), 2.36-2.61 (m, 2H), 1.66- 
1.72 (m.6H). 

15 MS (O, NHa)549(MH+) 

Example 51 

ffi).2-Aming^-r244^ 

lndol^ylmethyl)-2^x<rt^ hydrochloride 
A. VAfiBtyHrtpflrtflniH^r^^ 
20 A mixture of 1292 g (1 .00 mmol) of Isonlpecotic add and 400 mL of 
acetic anhydride was refluxed for 23 h. The mixture was allowed to cool to 
room temperature and stirred for 17 h. The precipitated solids were filtered, 
washed with diethyl ether and dried under vacuum to give 150.1 g of 51 A as a 
white solid. 

25 B. l>AwtyH>tperidinM-caTtoony1 chlorMa 

To 250 mL of thlonyl chloride was added 50.0 g (292 mmol) of 51 A with 
mechanical stirring. The mixture was stirred for 1 h and then 200 mL of 
petroleum ether was added The precipitated solids were collected by filtration 
and washed with cold petroleum ether. The solids were dried under vacuum to 
30 give 53.97 g of 51 B. 

C. H4-(g.4-DlflMor^enTOyi>^wrtdlTv1*yn^Bnpnfi 
To a suspension of 75.0 g (562 mmol) of aluminum chloride In 95 mL of 
m-difluorobenzene was added 51B over 10 mirt The mixture was refluxed for 
3 h under nitrogen, and after cooOng to room temperature the mixture was 
35 poured slowly onto ice. The product was extracted with methylene chloride 
and the combined organlcs were washed twice with water and once wHh.brine. 
Drying over MgS04 provided 6321 g of 51 C as a yellow solid. 
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D. ^ t 4'PffltiQrP-phgnyl)-piperidln^Yl-mQthPnQne hyflroghlPridQ 

A mixture of 10.0 g (37.4 mmo!) of 51C in 40 mL each of concentrated 
HCI and glacial acetic acid was refiuxed for 7 h. An additional 20 mL of 
concentrated HCI was added to the reaction mixture and refluxing was 
5 continued for an additional 6 h. The mixture was concentrated and the residue 
triturated with 2-propanol to give 8.0 g of 51 D as a white solid 

E. (2 ^Difluoro>DhenvlVolDerldin-4-vl-methanone mdma 

A mixture of 10.0 g (38.21 mmof) of 51 D, 2.66 g (382 mmol) of 
hydroxylamlne hydrochloride, and 4.6 mL (33.0 mmol) of triethylamine <n 150 
10 mL of ethanol was stirred at room temperature for 30 mln., and then refiuxed for 
2,5 h. During reflux, the product began precipitating from solution. After 
cooling to room temperature, filtration provided 6.7 g of 51E, 

F. 6-nuprQ-8-plPftritflTH'Y>->?emPtd]ipgxmpl9 

A mixture of 1 0.0 g (41 .62 mmol) of 51 E and 250 mL of 50% NaOH was 
15 refiuxed for 5 h. After coding to room temperature, the mixture was dSuted with 
toluene and washed once each with water and brine. The mixture was dried 
over MgS04 and concentrated to provide a residue, which was triturated with 
ethyl acetate and petroleum ether to give 0.56 g of 51 F as a solid. 

G. (RMHaWfrnwro^en^ 

20 inript^mPthyD-giMP^ add tell- 

but yl ester 

According to General Procedure A, 11 mg (0.045 mmol) of 51F and 18 
mg (0.045 mmof) of 4C were, coupled and the product was purified by silica gel 
chromatography (95:5 v/v CH2Cl2:MeOH) to give 16 mg of 51G as a white 
25 solid. 

H. /RWP-Aminr>-N-fg44.fe-flii<vo-bengofd1lsoxa?Qt^.YtV^paridirw1-v^ 
1^1H.»ndoU^vtmethvn-g^xo.ethvn4snbtrtvram!de hydrochloride 

To 16 mg (0.027 mmo!) of 61 G m 2 mL of ethanol at room temperature 
was added 2 mL of concentrated HCI and the mixture stirred for 1 h. The 
30 mixture was concentrated and the residue crystallized from ethyl 
acetata/hexanes to give 11 mg of the title compound as a white solid. 

1H NMR (CD3OD. 250MHz) (1:1 mixture of rotamers) (partial) 6 8.21* 
8.29 (m, 1H), 7.51-7.63 (m, 2H), 7.26-7.34 (m, 2H), 6.90-7.21 (m, 5H). 5.07-5.24 
(m, 1H), 4.43-4.49 (m, 1H). 3.79-3 .92 (m, 1H). JL58-2.74 (m, 2H), 144-153 (d. 

35 6H). 

MS(CI,NH3)492(MH+) 
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Example 52 

fRM4242-Am1no-2.methvl-prooionvlamta^^ 

pheny!>piperidinQ>4^arboxyiic acid f^hydroxy-buM^amlde hydrochloride 

A. 4-Pheny1>DiDB ridinB-1.4^icarboxylte add mono-tert-butvl ester 
5 To a suspension of 42.84 g (11 4 mmol) of 4-phenyl-4-piperidine 

carboxylic acid 4-methylbenzenesuW6nate in 250 mL of dioxane and 50 mL of 
water was added 200 mL of 1N NaOH, and the mixture was stirred until 
homogeneous. To the stirring mixture was added 273 g (125 mmol) of dhtert- 
butytdlcarbonate over 15 mln. Another 200 mL of 1N NaOH was added and 

10 the mixture was stirred until a pH of 10-1 1 was maintained. Stirring was 
continued for an additional 17 h at room temperature, then the solution was 
diluted with 350 mL of water and extracted three times with diethyl ether. The 
aqueous layer was acidified to pH 4-5 with glacial acetic add, then extracted 
three times with ethyl acetate. The combined organics were washed three 

15 times with water and once with brine. Drying over MgS04 and concentration 
provided a dear oil, which was triturated with diethyl ether to give 32J3 g of 
52A as a white soDd. 

B. 4>Phenyl-piperidine-1.4dicarbQxylic add benzyl ester tert-butvl ester 
To 14.39 g (47 mmol) of 52A in 200 mL of DMF was added 72. g (52 

20 mmol) of potassium carbonate followed by 822 g (48 mmol) of benzyl bromide. 
The mixture was stirred at room temperature for 17 h under nitrogen. The 
reaction mixture was diluted with 600 mL of ethyl acetate and washed five 
times with water and once with brine. Drying over MgS04 and concentration 
provided 15.95 g of 52B as a dear oil that crystallized on standing. 

25 C. 4^Phenvl-piDeridlne-4-carboxv1ic add benzvl ester irffluofoacetate 

To 4.5 g (11.4 mmol) of 52B at 0°C was added 50 mL of cold 
trffluoroacetic add and the mixture stirred for 1.5 h. The mixture was 
concentrated to give 5.10 g of 52C. 

0. /RH42-f2-tert-ButoxvrarfaonYlam^ 
30 (imndoi^vlV pro^onylV4-phenvl-DiD6ridine-4^rboxvnc add benzvl eater 

According to General Procedure A, 1.09 g (2.8 mmol) of 4C and 885 mg 
(3.0 mmol) of 52C were coupled and the product was purified by silica gel 
chromatography using a gradient elution of 0% to 3% methanol in methylene 
chloride. 1 .04 g of 52D was isolated as a light pink solid. 
35 E. (RVH242-tert^utoxvrarto^ 

(1 H.indQUa>vlVDrooionylH^henvl>pteerid]n6^catboxvllc add 

A mixture of 1.0 g (1.5 mmol) of 52D, and 200 mg of 20% palladium 
hydroxide on carbon In 30 mL of methanol was hydrogenated for 17 h at 50 
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psi. The mixture was filtered through cellte and concentrated to give 772 mg of 
52E as an orange solid. 

MH-iMfol-3-vlmQth^ 

5 tefl-torty! gster 

To a mixture of 66 mg (0.1 14 mmol) of S2E, 9.4 mg (0.105 mmol) of 4- 
amlno-1-butanol, and 27 mg (0210 mmol) of dilsopropylethylamine h 1,5 mL 
of methylene chloride was added 56 mg (0.126 mmol) of benzotriazoM-ytaxy- 
tris(dimethy]amlno)phosphonium hexafluorophosphate (BOP) and the mixture 

10 was stirred overnight at room temperature. Concentration provided a residue 
which was dissolved in ethyl acetate and washed twice with 1N NaOH and 
once with brine. Drying over M9SO4 and concentration provided the crude 
product which was purified by silica gel chromatography using a gradient 
eluBon of 0% to 5% methanol in methylene chloride. 50 mg of 52F was 

15 Isolated as a white soOd. 

fR^H^Am!no-g^ethyli?roptoT^amlnQVa-(1 KHndgK»yl)- 

PfODlonvn^henvi-oiDBridinowt-carbowllc acid f4-hvdrow>hmyiVflmida 

hydrochloride 

Accortfing to General Procedure C, 44 mg (0.068 mmol) of 52F was 
20 : de protected to give 30 mg of the title compound as a fight pink solid. 

1 H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) 5 752-7.61 
(m, 1H), 7.08-7.49 (m, 4H) f 7.09-7.20 (m t 2H), 6.97-7.08 (m, 3H), 5.19-524 (m, 
1H), 3.39-3.51 (m, 3H) f 2S0-3.Z7 (m, 5H), 1 .50-1 .61 (m. 6H). 
MS(Cl t NH3)548(MH+) 
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Example S3 

fRl1^2-Amlno-2.mflthy)-pmpl Q n^^ 

ph^PYl-pipgr1dlnft-4-^rt)PxyHc add amide hydroohlQiMft 
a. (PHHg-(4-cqrftam^^ 
5 ylmethy1V2^XQi?ftyta^ fidri t^utyi pater 

To a mixture of 255 mg (044 mmol) of 52E, 1 1B mg (2J21 mmd) of 
ammonium chloride and 400 mg (3.09 mmb!) of dlisopropytethylamine in 4 mL 
of methylene chloride was added 235 mg (0.53 mmol) of BOP and the mixture 
stirred at room temperature for 24 h. The mixture was concentrated and the 
10 residue dissolved In ethyl acetate. The organic portion was washed twice with 
1N NaOH and once with brine. Drying over MgSCH and concentration 
provided a crude product which was purified by silica gel chromatography 
using a gradient elutlon of 50% ethyl acetate in hexane to 100% ethyl acetate. 
12B mg of 53A was isolated as a white solid. 

15 b. (RH-f2-ffi-Amino-2-mM 

proptonyiH-phenyl-plpprlfflnM^rt?o^c add amide hy^rpfihlortda 

According to General Procedure C, 1 18 mg (0.20 mmol) of 63A was 
deprotected to give 90 mg of the title compound as a pink solid. 

*H NMR (CD3OD, 300MHz) (mixture of rotamere) (partial) 5 7.52-7.63 
20 (m, 1 H), 7.19-7.47 (m, 4H), 6.98-7.17 (m, 5H) f 5.13-5.25 (m, 1H) f 3.82-4.21 (m, 
1H), 3.98-3-27 (m, 3H), 1,50-1.65 (m, 6H). 
MS(CI,NH3)476(MH+) 

Example 54 

(R)-Hg-(g-Amlnp^m^ 
25 phgnyl-plperlrftnfr^-carfrpxylic arid flthylamlde hydrpohtoifate 

A. (RHHiH4-EftylQ^amqyl^^ 
ylmethyft-2^w*thyl^ aoM tert-frrtyl ester 

To a mixture of 255 mg (0.44 mmol) of 52E, 180 mg (2.21 mmol) of 
ethyl amine hydrochloride and 400 mg (3.09 mmol) of dBsopropylethylamtne in 

30 4 mL of methylene chloride was added 235 mg (0.53 mmol) of BOP and the 
mixture was stirred at room temperature for 24 h. The mixture was 
concentrated and the residue was dissolved in ethyl acetate and washed twice 
with 1N NaOH and once with brine. Drying over MgS04 and concentration 
provided a crude product, which was purified by silica gel chromatography (1:1 

35 v/v ethyl acetate:haxanes) to give 167 mgo»54A as a white foam. 

B. rRH-rg^2-Amlno-2^^ 
P rnplnnyl]^hQnvi-piperidlnft-4^art3oxvHc acid ethvlamlde hydrochloride 
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According to General Procedure C, 167 mg (028 mmol) of 54A was 
deprotected to give 132 mg of the title compound as a pink solid. 

1H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) 5 730-7.65 
(m, 1H), 6.95-7.32 (m, 9H), 5.07-5.22 (m, 1H), 4.1 1-422 (m, 1H). 336-337 (m, 
5 1H), 2.88 -3.30 (m, 5H), 2.61-2.79 (m, 1H), 152-1.61 (m, 6H). 
MS(CI,NH3)504(MH+) 

Example 55 

{RM-Aminp-cvdopropanBcerboxync add f1-beri2vloxvmethvl-2-oxo-2-f4-f2- 
nxQ.2.3^lhvdrH-benzolmtdagd-1.ylWolDflridln.1-vlVirthvn-am8de 
10 trifluoroaeetate 

A. (RW1-n-Ban7vloxvrnRthvt-9-oxft.3-r4-/g-oxo-23-d?hvdro- 
heigolmldazoM.vn-olDeridin-1-v^ acid 

tert-putyl ester 

According to General Procedure A, 20 mg (0.05 mmol) of 1B and 20 mg 
15 (0.1 0 mmol) of 1 -tert-biitoxycaroonylan^o-cyctopropanecarooxylic add 
(KsenzJer et at., Hehr. Chim. Acta (1992), 75 (4) pp 1078-84) were coupled and 
the product was purified by silica gel Chromatography using a gradient elutton 
of 45% ethyl acetate in hexane to 100% ethyl acetate to 2% methanol in ethyl 
acetate to give 10 mg of S5A. 
20 B. (R)-1-Amin(WivclODroDanecaifaQicyllc add { 1 -bftn?v)oxvmethvt-2-oxo- 

244-f2-oxo-2.3-dlhvdfO-benzrtmlda7oM^ 

triflMomacpteta 

To 10 mg (0.017 mmol) of 55A at 0°C was added 2 mL of cold 
trifluoroacetic add and the mixture stirred for 1 h. The mixture was 
25 concentrated and then diluted with heptane and concentrated again. The 
product was crystallized from methylene chloride/hexane to give 7 mg of 55B 
asaeofid. 

*H NMR (CD3OD, 300MHz) (mbcture of rotamers) 6 7.1 9-740 (m, 5H), 
6.89-7.12 (m, 4H), 5.1&524 (m, 1H), 4.45-4.78 (m, 4H), 4.17430 (d, 1H). 
30 3.64-331 (m, 2H), 3.15-3^0 (m, 1H), 2.72-2.99 (m, 1H), 230-2.67 (m, 0.5H). 
237-245 (m, 13H), 1.74-1.89 (m, 2H), 130-1.74 (m, 2H), 126-1.45 (m, 2H). 
MS(CI,NH3)478(MH+) 

Example 56 

mVP-Amino-N41.MmndQ>-3-vlm B thytVg-oyo.g-f4-/3-oxo-1.2-dlhvdrD- 

35 tmioteof43^)pyridln-3-yiyplperid^^ hydrochloride 
a. q -BenzyW wririln-4-vfH 3^nnrp-pyrldln-2-yl)-amlne 
A mixture of 1 .66 g (103 mmol) of 2-ch!oro-3-nltropyridine, 2.00 g (103 
mmol) of 4-amino-1-faenzyipiperidine, 1.74 g (103 mmol) of potassium iodide 
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and 1.44 g (10.5 mmol) of potassium carbonate in 10m! of DMSO was heated 
at 100°C for 17 h. After cooling to room temperature! the mixture was diluted 
with ethyl acetate and washed with saturated sodium bicarbonate solution and 
brine. Drying over MgS04 and concentration provided 1.25 g of 56 A. 
5 B. M2>f1-Bftn2vi-niDertdln-il>y1UDyridin»>2,3^lamlnB 

A mixture of 1.25 g (4.16 mmol) of 56A and 200 mg of 10% paliadiumon 
carbon in 150 mL of ethanol and 50 mL of ethyl acetate was hydrogenated at 
50 psi for 3 h. The mixture was filtered through cento and concentrated to give 
1.07gofS6B. 

10 C. 3^1^fln^l-pteBridin4-ylH^ 

A mixture of 1.07 g (174 mmol) of 56B, 2.43 g (15.0 mmol) of N,N- 
carbonyMiimidazole, and 760 mg (7.52 mmol) of triethyfamine In 10 mL of 
ethylene glycol dimethyl ether was heated at 60°C for 17 h. The mixture was 
diluted with ethyl acetate and washed with saturated sodium bicarbonate 

15 solution and brine. Drying over MgS04 and concentration provided a crude 
product which was purified by silica gel chromatography using a gradient 
elution of 75% ethyl acetate In hexane to 1 00% ethyl acetate to give 270 mg of 
56C. 

D. 3-PlporidlrH-vH ,3^1hy^roHmMfl^f4.5-blpyTWin"2-png 
20 To a solution of 270 mg (6.68 mmol) of 56C In 1 mL of 1,2- 

dichloroethane at 0°C was added 286 mg (2.0 mmol) of a-chloroethyt 
chloroformate. The ice bath was removed and the mixture stirred for 1 h. The 
mixture was concentrated and the residue dissolved in 10 mL of methanol and 
heated at 60°C for 3 h. The mixture was diluted with 2N NaOH and brine and 
25 extracted five times with chloroform. The organic extracts were dried over 
MgS04 and concentrated to give 70 mg of 56D. 

B. (RHHHIWnriPl^ylmBW 

tirtdarof4,frWpyrtdln^y1W 

carbamlc acid tert-butyl ester 
30 According to General Procedure A, 70 mg (022 mmol) of 56D and 125 

mg (0.32 mmol) of 4C were coupled and the product was purified by silica gel 

chromatography using a gradient elution of 70% ethyl acetate In hexane to 

1 00% ethyl acetate to give 100 mg of 56E. 
F. ffiHMntfn^ 
35 fflhydnrtmld£KQf4,s-bip^^ 

hydrpctTtartdB 

To 100 mg (0.28 mmol) of 56E in 3 mL of ethanol at 0°C was added 1.5 
mL of concentrated Ha, the ice bath was removed and the mixture stirred for 2 
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h. The mixture was concentrated several times from ethanol. The residue was 
diluted with ethyl acetate/hexanes and the precipitated solid collected by 
filtration to give 52 mg of the title compound. 

1H NMR (CD30D, 300MHz) (mixture of rotamers) (partial) 5 7.97-8.06 
5 (m, 1H), 753-7.69 (m, 2H), 7.25-7.38 (m, 2H), 7.09-721 (m, 3H), 522-5.33 (m, 
1H), 4.49-4.74 (m, 2H), 1.48-1.64 (m, 6H). 
MS (CI, NH3) 490 (MH+) 

Example 57 

(R)-frAmino-H2W5*hlQ^ 

10 plperidin-1 -yfl-1 -M H^ndol-^ylmeth^U2-Dyo-athyn-isQhiJtyramida 

A. n>Benzvl>DiDeridin-4-viVf4>chioro-2-nltrp-phenvi^mine 

A mixture of 10.0 g (53.0 mmol) of 4-amino-1-benzylpiperidinB 9 10.0 g 
(53.0 mmol) of 2,5-dichtoronitrobenzene, 8.80 g (53.0 mmol) of potassium 
Iodide, and 7.30 g (53 mmol) of potassium carbonate in 60 mL of OMSO was 
15 .heated at 140°C for 48 h. The mixture was diluted with ethyl acetate and 
washed five times with water and once with brine. The mixture was dried over 
MgSC>4 and concentrated. The residue was triturated with 30% ethyl acetate in 
hexane to give 8.3 g of 57A as a red solid. 

B. N1-f1-Benzvl-DiDeridln-4>v1^chtorD>ben2en^1^1flmlne 

20 A mixture of 8,30 g (2628 mmol) of 57A was hydrogenated for 3 h at 45 

psi The mixture was filtered through celite and concentrated. The product was 
purified by silica gel chromatography using a gradient elution of 100% ethyl 
acetate to 10% diethylamine in ethyl acetate to give 6.41 g of the title 
compound. 

25 c. 1 -(1 -Ben^"Pipgfidln-4"yl)-5-chlon>-1 ^[hyrtrfrhfin^mldwoi-2- 
one 

A mixture of 1.00 g (3.50 mmol) of 57B, 2.84 g (17.5 mmol) of N,N- 
carbonyidiimidazole, and 764 mg (7.0 mmol) of titethylamine In 3 mL of 
ethylene glycol dimethyl ether was heated at 92°C for 5 h. The mixture was 
30 concentrated and the product was purified by silica gel chromatography (7525 
v/v ethyl acetaterhexanes) to give 680 mg of 57C as a pink solid. 

D. 5^hloro-1-oiperidir)-4-vM^^ 

To a solution of 680 mg (2. 1 8 mmol) of 57C In 3 mL of methylene 
chloride at -10°C was added 468 mg (3.27 mmol) of a-chloroethyl 
35 chloroformate and the mixture stirred for 40 mln. Concentration provided a 
dissolved residue which was in 10 mL of methanol and warmed to reflux for 1 
h. The mixture was concentrated and 50 mL of chloroform was added to the 
residue followed by a solution of 90 mg of sodium hydroxide In 10 mL of water. 
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The mixture was stirred for 15 min. The layers were separated and the organic 
portion was washed once with brine. Drying over MgSCH and concentrations 
provided 51 0 mg of 57D as a pink solid. 

E. rRH142^f5-Chloro-2^xo-2.3^hvdrD4)enzoimidazot>1>yl^ 
5 Plperidin-1-vfr1-fimndol-3^ 

catfaamle beM tefcfauM ester 

Acconfing to General Procedure A, 40 mg (0.16 mmol) of 57D and 62 
mg (0.16 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography eluting with 50% ethyl acetate in hexane followed by 5% 
10 methanol in methylene chloride to give 31 mg of 57E as a white solid. 

F. fRl2-Amlno-N-f2-r4-r5-chlon>2^^ 
vlWDlDeridir^1-vn-1^1H-lndQl^ 

To a mixture of 31 mg (0.05 mmol) of 57E in 3 mL of ethanol was added 
3 mL of concentrated HCI and the mixture was stirred at room temperature for 
15 60 min. The mixture was concentrated, and the residue crystallized from ethy) 
ecetate/hexane to give 26 mg of the title compound as a white solid. 

1 H NMR (CD30D, 300MHz) (mixture of rotafnere) (partial) 5 8.19-8.30 
(m, 1H) f 7.42-7.64 (m, 1H), 6.9*7.37 (m, 8H), 5.05-5 J30 (m, 1H), 4.12-454 (m, 
3H), 237-2.61 (m, 2H), 1.48-1.64 (m, 6H). 
20 MS (CI. NH3) 523, 525 (MH+) 

Example 58 

ffl)-2-Amlno-N-f1-benzvfox^^ 

4ihytfriHmspqulnQlln*^^ 

A. fRH141-Benzvtoxvmethvl-2-oxo-2^^ 
25 sfih)Ql£OdH^^ 

tert^hMlyl pstai 

To a mbdure of 42 mg (0.846 mmol) of 6C and 10.3 mg (0.102 mmol) of 
triethylamine in 5 mL of methylene chlorfde at 0°C was added 18 mg (0.93 
mmol) of toluenesultonyl chlorfde and the mixture was allowed to warm to room 
30 temperature and stirred overnight The residue was dissolved In ethyl acetate 
and washed once each with 1N NaOH and brine, dried over Na£S04 and 
concentrated. The product was purified by silica gel chromatography (60:40 
v/v ethyl acetate:hexanes) to give 19 mg of 58A as a foam. 

B. ffll2-Amino4sl41-benzvtoxvma^ 
35 fiutfonylam!noy3.4^ihYdro-1H-ls^ 

According to General Procedure C, 19 mg (0.029 mmol) of 58A was 
deprotected to give 12 mg of the title compound. 
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1H NMR (CD3OD, 250MHz) (1:1 mixture of rotamers) (partial) 5 7.46- 
7.67 (m. 2H), 6.79-729 (m, 11H), 5.06-5.21 (m, 1H), 229-2.32 (d, 3H), 1.48- 
1.60 (bs, 6H). 
MS (CI, NH3)565(MH+) 
6 Example 59 

mV2-Amlno-N41-ben?orbTmioDh^-vlmethvl-2-oxrvg44-f2^iv2.a<llhvdro- 
benzoimtdazol-l-vlVDlDerttfin.l-vn-BmvlMsobutvramtde hydrochioridB 

proplorwlaminol-pmplonle add 

10 A mixture of 193 mg (0.64 mmol) of D-3-(3-benzothlenyl)alanirie 

trifluoroacetate, 180 mg (023 mmol) of 33 A, and 219 mg (1.70 mmol) of 
diisopropylethyfamine in 10 mL of DMF was stirred overnight at room 
temperature. The mixture was acidified with 1N HCI and diluted with ethyl 
acetate. The aqueous phase was extracted three times with ethyl acetate and 

15 the combined organics were washed five times with water, dried over 
MgSO* and concentrated. The product was purified by silica gel 
chromatography, eluting with 100% chloroform, followed by 5% methanol In 
chloroform, followed by (9:1 A.I vAr/v chloroform: methanol: acetic acid) to give 
110mgof59A. 

20 B.- ffl W1 -f 1 -6enzolbrthtoDhfln^v1fTwthvt-2^xo-g-f4-r2-oyo-2.3-dlhvdrtv 

benzolmldazol-1 -vn-Dlpartdln.l.vn.BthylcartiflmQyn-1 -mflthvi-athyn-cflrfaflmlc 

arid tart-buM ester 

According to General Procedure A, 58 mg (0.27 mmol) of 4-(2-keto-1- 

benzlmldazdinyi) plperidine and 105 mg (027 mmol) of 59A were coupled 
25 and the product was purified by silica gel chromatography using a gradient 

edition of 20% hexane in ethyl acetate to 100% ethyl acetate. 95 mg of 59B 

was isolated as a foam. 

C. mV2-AmlrK>-N-?1-b9r^omtthlooherv3-virnflmv|.2-oxQ-2-f4-f2.oxo. 

2.3-dihvdro-ban70lmldB2o^1-^plperiifin-1.vn^mvn-lmbutyramlde 
30 hvdrechloildB 

According to General Procedure C, 85 mg (0.14 mmol) of 69B was 

deprotected to give 55 mg of the title compound as an off-white solid. 

*H NMR (CD3OD. 300MHz) (1:1 mixture of rotamers) (partial) S 7.83- 

7.99 (m. 2H). 720-7.48 (m, 3H). 720-728 (m, 02H), 721-726 (m, 3H). 6.86- 
35 622 (m, 02H), 529-5.45 (m, 1H), 457-4.71 (m. 1H). 429-4.44 (m, 1H). 326- 

4.09 (m, 1H), 220-283 (m, 3H), 125-1.64 (d, 3H), 1.44-121 (d, 3H). 

MS (CI, NH3) 506 (MH+) 
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Example 60 

fRl2-AmlntyN41444)en;nrioyY-bi^ 

3.4-d)hydro-1 Hi^qMinptirhg-yn^thylHsobutymfnldQ hydrwhtorWe 

* A. 1 .2.3.4>Tetrahydro4soqutpQlln>7-yfflmine 
5 A mixture of 500 mg (2.8 mmol) of 6A and 500 mg of 10% palladium on 

carbon was hydrogenated at 45 psi overnight The mixture was filtered through 
ceHte and concentrated to give 350 mg of 60A as a white solid. 

B. ffiy(142-f7-Amino-3.4-dfr 
ben2\rtV2^xo^th^carbamovn>1>methy^thviV^arbamtc add tert-butv! ester 
10 According to General Procedure A, 300 mg (0.68 mmol) of 44D and 100 

mg (0.68 mmol) of 60A were coupled and the product was purified by silica gel 
chromatography (7525 v/v ethyl acetate:hexanes) to give 230 mg of SOB as a 
. white solid. 

c. (RHHH4-ten^Qxy-ben^)-2^^ 

15 3.4-dlhvdro-1H-lsoQulnottn-2-v^^ 

ftpfdterBwtyl ester 

A mixture of 220 mg (059 mmol) of 60B, 85 mg (0.44 mmol) of p- 
toluenesulfonyl chloride and 55 mg (0.44 mmol) of 4-dimethylarrtnopyridine in 
5 mL of methylene chloride was stirred overnight at room temperature. The 
20 : mixture was diluted with chloroform and washed twice each with 10% HCi 
solution, saturated sodium bicarbonate solution and brine. Drying over 
MgS04 and concentration provided a crude product, which was purified by 
silica gel chromatography (7525 v/v ethyt acetate:hexanes) to give 200 mg of 
60C. 

25 D. (R)-2-Amlno»NHH4-tenzylP^ 
PMlfpnytamino^.^dlhy^ 
hydrochloride 

To a solution of 150 mg (021 mmol) of 60C in 3 mL of ethanoi was 
added 2 mL of concentrated Hd and the mixture was stirred at room 
30 temperature for 1 h. The mixture was concentrated, and the residue 
crystallized from methylene chloride/hexane to give 112 mg of the title 
compound. 

1 H NMR (CD3OD, 300MHz) (1:1 mixture of retainers) (partial) 5 7.64 (d, 
2H), 7.17-759 (m, 7H), 7.04-7.10 (m r 1H), 6.79-6.92 (m, 5H) f 4.90-5.12 (m, 2H), 
35 4294.57 (m, 15H), 4.11*420 (m, 0.5H), 2.82-2.97 (m, 2H), 254 (d f 3H), 1.46- 
1.52 (m r 6H). 
MS (CI, NH3) 641 (MH+) 
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Example 61 

(Rt-2-Amino-N-H -(7-amlno-3.4-dihvdro-1 H-isoaulnolln^2^rt)onvn-2.f 1 H> 

(ndPl-3-Yft-ethylHgPbMtyramlcte cjjhytirpphipritfr 
A. f Rl-2-Amino-N-f 1 -(7Tamlno-3.4.dlhvdro-1 H-lsoaufnollne-2-carbonyiy 
5 241 H-lndol-3-yl yethvU-tsobutyramtdQ dihydrochloride 

According to General Procedure C, 29 mg (0.056 mmol) of 36B was 
deprotected to give 14 mg of the title compound. 

1H NMR (CD30D, 300MHz) (1:1 mixture of retamers) (partial) 6 7.51- 
7.60 (m, 1H), 754-7.31 (d, 0.5H). 6.91-7.18 (m, 6.5H), 5.14*5.33 (m* 1H), 4.42- 
10 4.68 (m, 1.5H), 4.12-453 (m, 0.5H), 2.53-2.75 (m, 1H), 2.35-251 (m, Q.5H), 
2.08-252 (m, 0.5H), 1.52-1.63 (m, 6H). 
MS(CI,NH3)420(MH+) 

Example 62 

(Rl2-Amlno-N4144-f2^xo-2.3^ 
15 carbon^^henv!4)utvn-isobiJtvramlde hydrochloride 

A. 2<)xo^-6^lDhenv1-3W3<>henvl^tMVmorohoJtnB-4^rt)owlic acid 
To a -78°C eolution of 13.8 g (70.0 mmol) of drmamyl bromide and 4.94 

g (14.0 mmol) of t-butyK2S, 3RH+)^^2,3Kliphenyl-4-morphollne 
carboxylate In 350 mL of anhydrous THF was added 

20 28 mL (28 mmol) of 1M sodium bistrimethylsaylamide In THF. The mixture was 
stirred at-78°C for 1.5 hand then poured Into 750 mL of ethyl acetate. The 
mixture was washed twice with brine, dried over MgS04 and concentrated to 
give a yellow oil. The oil was stirred in 150 mL of hexane overnight and the 
precipitated solid was then collected by filtration to give 35 g of 62A as a white 

25 solid. 

B. 5.6-D)phenvl-3>f3-Phenvl-fllMVmomhontvg-onft 

According to General Procedure B, 2J97 g (6.33 mmol) of 62A was 
deprotected to give an orange oil which was purified by silica gel 
chromatography (10:90 v/v ethyl acetaterhexane) to give 880 mg of 62B as a 
30 white solid. 

C. 2-f2-Am8no-2-methvl-DroDtonviamlnoV5^Dhenvl>Dentanolc arid 
A mixture of 440 mg (1 .18 mmol) of 62B and 120 mg of palladium 

chloride in 20 mL of ethanol and 10 mL of THF was hydrogenated at 45 psi for 
16 h. The mixture was filtered through celfte and concentrated, and the residue 
35 was triturated with ether to give 240 mg of 62C as a white solid. 

D. (Ry»2W2-tert-Butoxvoart>o^ 

phenyhpentanoic add 
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A mixture of 203 mg (1.05 mmol) of 33A, 378 mg (1.26 mmol) of 62C 
and 434 mg (3.36 mmol) of dilsopropylethylamine In 2 mL of DMF was stirred 
overrdght The mixture was diluted with ethyl acetate and extracted twice with 
1N Hd. The aqueous phase was extracted once with ethyl acetate. The 
5 pooled organic extracts were washed three times with water and once with 
brine. The mixture was dried over MgS04 and concentrated. The residue was 
purified by silica gel chromatography using 80% chloroform in hexane followed 
by 100% chloroform followed by 10% methanol In chloroform to give 127 mg 
0f62D. 

10 E. (RH1 -MethyH ^H4-{2^xo-?,3-dlhydr^ 

plpeririine-1^rbonyn-4-phenv^^ acid tert buM 

ester 

According to General Procedure A, 45 mg (0.12 mmol) of 620 and 26 
mg (0.12 mmol) of 4~(2-ketD-1-benzl.midazolinyl) piperidine were coupled and 
15 the product purified by silica gel chromatography using a gradient of 100% 
methylene chloride to 3% methanol In methylene chloride to give 39 mg of 
62E as a yellow foam. 

F. (Rl2-Amlno-N4144»^ 

pipgrf dine-1 ■carbQnyn^Ph^nyf'hMtylHsQbutyramltfe hytirpchtPrtrtfl 
20: According to General Procedure 0, 36 mg (0.062 mmol) of 62E was 

deprotected to give 28 mg of the title compound as a white solid. 

1HNMR(CD30D, 250MHz) (mixture of rotamere) (partial) S 7.03-7.36 

<m, 9H) f 4.62-4.73 (m, 1H), 4.434.69 (m, 1H). 3.97-4.19 (m, 1H), 2*2-2.87 (m, 

3^,1.60 (8, 6H). 
25 MS(CI,NH3)578(MH+) 

Example 63 . 

2-Amtno-N-{1 -( 1 -methyM H4ndoW3>ytmethylV-2-oxo>2^4>(2^oXQ-2.3-dlhydro- 

frergolmidraQH-ylMpafldlTH-yn^^ hyflrochloricte 
A. ;^{2-tfm-^xycarbonylamlnp-2-msffi^ 
30 methyl'imndQl-g-yO-proplonte atid 

A mixture of 1.00 g (4.58 mmol) of 1-methyWWryptophan, 1.65 g (5.5 
mmol) of 33 A, and 130 g (10.0 mmol) of diisopropylethylamine In 2 mL of DMF 
was heated overnight at 50°C. The mixture was diluted with ethyl acetate and 
. washed once each with 10% HCI and brine. The solution was dried over 
35 MgS04 and concentrated, and the product was purified using a gradient of 2% 
to 5% methanol In methylene chloride to give 173 mg of 63 A. 



Printed from Mimosa 10/13/1997 14:01:34 page -119- 



WO 9608471 



PCT/EB9S/00410 



•118- 

B. f1-l^thvWWl-methyU1H4^^^ 
dihydro4)QnzolmldazoM-^ 

^cM tert-butyl ester 

According to General Procedure A, 173 mg (0.42 mmol) of 63 A and 
5 131 mg (0.42 mmol) of 4-(2-keto-1-benzImldazollnyl) plperidlne were coupled 
and the product was purified by silica gel chromatography tn 100% ethyl 
acetate to give 210 mg of 63B. 

C. 2-AminP-NHH1^*1hvl-^^ 
dihyflro-herTOimldMQl-VyljiJlperldln-l^n-^}- 

10 iaobutemmldfl hydrochloride 

According to General Procedure C, 209 mg (0-35 mmol) of 63B was 
deprotected to give 166 mg of the title compound. 

1 H NMR (CD3OD, 250MHz) (mixture of rotamers) (partial) (1:1 mixture 
of diastereomers) 6 7.67 (d t 03H), 735 (d, 0.5H). 7.31-739 (m v 1H), 6.99-7.26 
15 (m. 63H), 6.74 (d, 03H), 5.12-533 (m f 1H). 3.78 (s f 3H) f 1.49-133 (m, 6H). 
MS(d f NH3)503(MH+) 

Example 64 

(Rl2-Amino-N-H -nanhthalen-1 >ytmBthv^2-oxo>244>(2-oxt>>2.a^hyrirQ- 
, benzolmldazoM -vilpfoeridin-1 -yn-ethyfVlsQbutyramidQ trtfluoroanetete 
20 A. fRl242-tert-Butoxvcaitonv1amh^ : 

naphth^en-l-yl-propipnic add 

A mixture of 500 mg (1.52 mmol) of D-3-(l'-napthyf)aIanlne f 547 mg 
(132 mmol) of 33A and 0.60 mL (436 mmol) of cffisopropyl amine In 5 mL of 
DMF was heated at 50°C overnight The mixture was concentrated and the 

25 residue diluted with methylene chloride. The organic portion was washed 
once with water, twice with 1N HQ and once with brine. The solution was 
dried over MgS04 and concentrated, and the product was purified by silica gel 
chromatography (0.1 :S j95 v/v/v acetic ackfcmethanolrmethylene chloride) to 
give 484 mgof64A. 

30 B. fflW14dethvM-f1-naDhthaten-1^ 

dihydro^enzolmidazd-l-vll^ 

flcfl tert-butyl ester 

According to General Procedure A, 100 mg {025 mmol) of 64A and 50 
mg (0.23 mmol) of 4-(2-keto-1-benzimidazoDnyl)-plperidine were coupled and 
35 the product was purified by silica gel chromatography using a gradient of 1 00% 
methylene chloride to 4% methanol in methylene chloride to give 07 mg of 
64B. 
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C. fflV-2.Amlno-N-f1-naphthatef>-1-v<mBlhy^2-ftxp-3-[A.f2-oxtvg ^ 
dihvdn>benzoimid^ol-1-v1V-otDeridln.1-yn-ethvlWlsobutyram>de 
trtfluoreacetatB 

To 81 mg (0.15 mmol) of 64B at 0 e C was added 2 mL of cold TFA and 
5 the mixture was stirred at 0°C for 2 h. The mbrture was concentrated, then 
coevapo rated twice each from methylene chloride and toluene to give 99 mg 
of the tide compound as a white powder. 

1 H NMR (CD3OD, 250MHz) (mixture of retainers) (partial) 5 8.22 (d, 
05H), 8.17 (d, 0.5 H), 7.79-7.84 (m, 2H), 739-7.67 (m, 4H), 7.01-7.26 (m, 
10 3.5H). 6.75 (d, 0.5H). 5.42-551 (m, 1H), 559-5.40 (m, 1H), 454-4.67 (m, 1H), 
4.19-457 (m, 2H). 3.51-3.82 (m, 3H), 229-2.72 (m, 3H), 1.49-1.68 (m, 6H). 
MS (CI, NH3) 500 (MH+) 

Example 65 

fR).2.Amlno-N.(2-i1H-indol-3-^ 
15 isoouinoline-2-cartionvn-flthyn-isobuhyramide hydrochtorida 

A. mW1-f2-flH-lndol-3-^V146-fmorohonne-4^rbnnvlVa.4^yd^ 
1 H-isoouirK>ttne-2-cart>oiwnH»m^ acid 
ten-butyl ester 

According to the method outlined In General Procedure A, 121 mg (022 
20 mmol) of 26A and 19 mg (053 mmol) of morphofine were coupled to give 140 
mg of 65A as a yellow on. 

b. (R)-2-Amlno-N-(fr(lH-toM^ 

dlhydro-1 H-LsoQuinoline-2-carbonyr|-ethyr)-lRQbutvramlda hydrochloride 

To 86 mg (0.14 mmol) of 65A in 6 mL of ethanoi was added 2.0 mL of 
25 concentrated HCI and the mixture was stirred for 1 5 h at room temperature. 
The mixture was concentrated to give 68 mg of the title compound as a tan 
solid. 

1 H NMR (CD3OD, 300MHz) (mixture of retainers) (partial) 5 751-7.61 
(m, 1H). 6.92-750 (m, 6.5H), 658 (d, 05H), 5.14-5.39 (m, 1 H). 456-4.66 (d, 
30 05H), 4.41-450 (d, 1H), 4.09-4.18 (d, 05H). 

Example 66 

/RVg.Amlno-f44WlH4ndol^vlme1hvlV2.oxts24A-f2^xiv2.^hyd^ 

Iml^0f4.^1pyrlp1rh1-yi)-p|ppn:riln-1-yn-6thyt}- 
isobulyram^.fflhytirochiprtdB 

35 A, 1-Pipflriditv4^1.a^lhydfp4tnlda?or4.S.elpyridln-g^nB 

66A was prepared by the same route illustrated In Example 56 using 4- 
chtoro-3-nitro-pyridine and 4-am)no-1 -benzyipiperidine as starting materials. 
The 4-chloro-3-n!tro-pyridine was prepared by adding 3.00 g (23.8 mmol) of 4- 
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hydroxy-3-nttropyridine to 10 mL of phosphorous oxychtoride and heating the 
mixture at 130°C for 3 h. The mixture was poured into Ice water, neutralized 
with 2N NaOH and allowed to stand for 1 h. The mixture was extracted with 
ethyl acetate and the combined organics were washed with brine. The solution 
5 was dried and concentrated to give 2*92 g of 4-chloro-3-nitro-pyridine. 

B. fRWW1-MH>lndol^vlm S thylVg^xo-2^2>oxo-2.a>dfhvd^ 

imida2pf4.5^lpyritim-1-y^ 
sarframip add tart-butyl ester 

According to General Procedure A, 90 mg (059 mmol) of 66A and 1 13 
10 mg (059 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography using an elution gradient of 1% methanol in methylene 
chloride to 5% methanol In methylene chloride followed by 5% methanol plus 
1% acetic acid in methylene chloride to give 80 mg of 66B. 

C. (RHHHimrKtol^yln^ 
15 fmi0a*o[4.s-cipyririlrH^ 

carbamicactcl tert-bMtyl ester tilhydrpchlorftte 

To SO mg (0.14 mmol) of 66B In 3 mL of ethanol was added 3 mL of 
concentrated HCI and the mixture was stirred at room temperature for 3 h. The 
mixture was concentrated and then coevaporated three times with ethanol. 
20 The residue was crystallized from ethyl acetate/hexane to give 60 mg of the = 
title compound. 

1 H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) 5 8.41-8.57 
(m, 2H), 7-87 (d, 0.5H). 7.58 (d, 0.5H), 751-7.39 (m, 2H), 7.07-7.13 (m, 3H), 
5.24^5.34 (m, 0.5H) t 5.12-550 (m, 1H), 4.60-4.71 (m f 1H),. 1.52-1 .67 (m, 6H). 
25 MS (CI, NH3) 491 (MH+) 

Example 67 

2-Amir>o-N-f 1 4)lphen\^ylmBthyUg-ox^2>f4>r2>oxo>2.3-dihydro- 
benzoimldaraM «vfWp|PBridin-1 -v»Uflthyn>lsohiitvmmlde hydrochloride 

A. (R)*2*Amtnft-8-MphenyM-yhprpp|onlc acid tnflwrpacetate 
30 To 1.50 g (4.4 mmol) of BOC-CM-4-phenylalanine at 0°C was added 25 
mL of cold TFA and the mixture was stirred for 2 h. The mixture was 
concentrated and then heptane was added to the residue and the mixture 
concentrated again and dried under vacuum to give 1.59 g of 67A as a pale 
red solid. 

35 b. (R)^lph9nyl^yh2-(2-te^ 
propionyiaminoyproptonfc add 

A mixture of 1.59 g (4.4 mmol) of 67 A, 1.59 g (S3 mmol) of 33A and 
1 .82 g (14.1 mmol) of dlisopropylethylamlne In 50 mL of DMF was stirred at 
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0°C for 6 days. The mixture was diluted with ethyl acetate, washed twice with 
10% HCI and once with water, and twice with brine. The solution was dried 
over MgS04, filtered and concentrated and the product was purified by slUca 
gel chromatography using a gradient of 100% ethyl acetate to 10% methanol in 
5 ethyl acetate to give 900 mgof67B. 

C. (RH1-M-BiDhe nvM-vlmalhy1^^ 
benroimldazoM-Yn^ipeM 

According to Genera) Procedure A* 250 mg (0.59 mmol) of 67B and 
10 127 mg (0.059 mmol) of 4-(2-keto-1-benzinddazolinyl)-piperidine were 
coupled to give 270 mg of 67C as a white solid which was used in the next 
step without further purification. 

D. (R>2-Amino4sM1^Dheny)^ 
dihyrfr^epipimidaioM-yn^pBrt hydrochloride 

15 To270 mg (0.43 mmol) of 67C in 3 mL of ethano! was added 3 mL of 

concentrated HCI and the mixture was stirred at room temperature for 1.5 h. 
The mixture was concentrated to dryness and the residue was triturated with 
hexane/ethanol to give 200 mg of the title compound as a white solid. 

1H NMR (CD3OD, 250MHz) (mixture of rotamers) (partial) 5 7.52*7.70 

20 (m, 4H), 7.28-7.51 (m, 6H), 6.91-7.11 (m, 3H) f 5.25-5J33 (m, 1H), 4.67-4.80 (m, 
1H), 4-43-4.58 (m, 1H), 4.16-4.27 (m, 1H), 153-1.66 (m, 6H). 
MS(CI,NH3)527(MH+) 

Example 68 

(Ryg-Amino-N42-MH-iMlo^^ 
25 lfiQguinolfne-2-rait)onyn-ethyn-lsobutyramlde hydrochloride 

A. (RH1^-(1H-lndokfcyiyi^ 

2- mrbonytW rthylra^ acid tert-buM ester 

The preparation of 1 f 2 f 3,4-tetrahydro-isoqulnonne-7-6utfonic acid amide 
is described by Pendleton et aU J. Pharmacol. Exp. Then, 208 (1979) p24. 
30 According to General Procedure A, 83 mg (0.39 mmol) of 1 ,2,3,4-Tetrahydro- 
isoquinoIine-7-sulfonic acid amide and 150 mg (0.39 mmol) of 4C were 
coupled and the product was purified by silica gel chromatography (19:1 v/v 
chlorofomunethandl) to give 206 mg of 68 A. 

B. mU9.AminoW2^imndol^^ 

35 lsoq ulnoKnQ-2- ^rhnnytyflthymsobtJtvmmide hydrochloride 

To 144 mg (025 mmol) of 68Ain12mLof ethanolwasadded4mLof 
concentrated HCI and the mixture was stirred at room temperature for 5 h. The 
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reaction mixture was concentrated to give 118 mg of the title compound as a 
white solid. 

1H NMR (CD30D, 300MHz) (mixture of rotamers) (partial) S 7.48-7.53 
(m, 2H), 7.21-7.30 (m, 1H), 6.92-7.13 (m, 4H), 5.11-5i5 (m, 1H), 4.41-4.62 (m, 
5 2H), 4.1 1-422 (d, 0.5H), 3.75-3.86 (m, 1H), 3.S&-3.63 (m, 1H) t 2.53-2.72 (m, 
1H), 226-2.42 (m, 0.5H). 2.06-2.19 (m, 0.5H), 157 (m, 6H). 
MS (CI, NH3)519(MH+)~ 

Example 69 

gV\mlnp-N-(l-f6-f|upr^im^ 

10 benzolmtdflgoM -yl).plDeridin>1 -vn-ethyt}- 

tsobutyramide hydrochloride 
A. 2-/2-tert-Butowcarbomriamino-2^ 

1 Wndol-frylVproplonte acM 

A mixture of 150 mg (0.50 mmol) of 33A, 100 mg (0.45 mmol) of 6- 
15 fluorotryptophan and 128 mg (1.0 mmol) of cfitsopnopyiethylamine was stirred 

overnight at room temperature. The mixture was acidified to pH 1 with 1N HCI, 

dButed with water and extracted three times with ethyl acetate. The combined 

organic extracts were washed four times with water, once with brine, dried over 

MgS04 and concentrated to give 154 mg of 69 A. 
20 B. (Hl-(g-flMoro-1H-indQ»^^ 

benrolmMa*QH-yl)-^^ 

add terrtMlyl ester 

According to General Procedure A, 79 mg (0.194 mmol) of 69A and 42 

mg (0.194 mmol) of 4-(2-keto-1 -benzJmldazolinyi)-piperidlne were coupled and 
25 the product was purified by silica gel chromatography using a gradient of 1 % 

methanol in methylene chloride to 3% methanol in methylene chloride to give 

84 mg of 69B as a white foam. 

C. g-Amlno-N41~(6-fluort>-1 H-indo^3-vlmBthv1V-2-oyfv2-f4^2>oxo-2.3> 

tfhvdnrten»tmidaTOl-1-ylW hydrochloric^ 
30 According to General Procedure C, 78 mg (0.129 mmol) of 69B was 

deprotected to give 54 mg of the title compound. 
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1 H NMR (CD3OD, 300MHz) (mixture of rotamera) (partial) (1:1 mixture 
of dlastereomers) 5 7.56-7.62 (m, 0.5H), 7.46-7.53 (m, 0.5H), 7.01-7.26 (m, 
6H), 6.70-6.88 (m, 1H) t 5.17-5.37 (m, 1H), 4.60-4.69 (m, 1H) f 425-4.41 (m, 1H), 
3.944.12 (m, 1H), 3.04-324 (m f 2H)„ 2.45-2.62 (m, 2H), 1.48-1.65 (m f 6H). 
5 MS(Cl f NH3)S19(MH+) 

Example 70 . 

(Rl2-Amino-N-ri-(1H-irKlo^ 

A. fl-Benzvl-Plpefltfin^vlVDhenyUafiilnft 

10 To a mixture of 1 0.9 g (57.6 mmol) of 1-benzyl-4-piperidone, 1 00.0 g 

(576 mmol) of sodium sulfate and 175 mL of acetic acid under nitrogen was 
added 7.00 g (74.9 mmol) of aniline by syringe and the mixture was stirred at 
room temperature for 15 min. To the stirring solution was added 61.0 g (2B8 
mmol) of sodium triacetoxyborohydrfde and the mixture was stirred overnight 

15 The mixture was concentrated and the residue was poured onto Ice and 

neutralized with 2N NaOH to pH 7 £. The mixture was extracted four times with 
chloroform and the organics washed once with brine. The solution was dried 
over Na2S04 end concentrated. The residue was triturated with ether to give 
4.2 g of 70A as a white solid. 

20 B. i-ffr(i-pen^pipericnn^^ 
HvdprehlPiffl* 

To a flame-dried flask containing 2.50 g (9.4 mmol) of 70A, and 40 mL 
of dichloroethane at 0°C was added 1 1.3 mL (11.3 mmol) of 1M boron 
trichloride in methylene chloride over 5 min., followed by 1 .2 mL (1 8.8 mmol) of 

25 chloroacetonftrile over 3 min. The mixture wa£rwarmed to room temperature 
and stirred for 10 min. The mixture was refhixed overnight and then allowed to 
cool to room temperature. Ice was added to the stirring solution followed by 10 
mL of 10% HQ and the mixture was heated to 100°C for 0.5 h. The layers 
were separated and the aqueous phase was extracted with methylene 

30 chloride. The organic portion was dried over M9SO4 and concentrated to give 
1£0gof70B. 

c. i-(1-Pgy>^yHplP^ridin-4-vf)-1WndplB 

To 1.50 g (4.0 mmol) of 70B dissolved in 11 mL of ethanol at 0"C was 
added 2.0 mL (4.0 mmd) of 2N NaOH and the mixture stirred for 10 min. 
35 Sodium borohydride, 80 mg (2.1 mmol), was added to the stirring solution and 
the mixture was stirred at 0°C for 1 h. Ice was added to the solution and the 
mixture was extracted three times with methylene chloride. The combined 
organics were washed with water and dried over MgS04 and the residue 
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dissolved in 1,4-dioxane and refiuxed for 2 h. After cooling to room 
temperature, ice and a saturated aqueous sodium carbonate solution was 
added to the reaction mixture and the solution was extracted three times with 
methylene chloride and the combined organics were washed twice with water. 
5 The solution was dried over Na2S04 and concentrated. The product was 
purified by silica gel chromatography (8020 v/v hexanesrethyl acetate) to give 
350 mg of 70C as a white foam. 

D. 4-lndpl-1-yH>lppridin^i^rt>oxylic agid ethyl ester 

To a refluxing solution of 350 mg (1 2. mmol) of 70C In 40 mL of - 
10 dichlonoethane was added 028 mL (3.6 mmol) of ethyl chtoroformate and the 
mixture was refiuxed for Z5h. The mixture was concentrated to give 330 mgof 
70D as a yellow solid. 

E. VPIperidlrHhyj-IHHnriolp 

A mixture of 325 mg (12 mmol) of 70D.440 mg (15.7 mmol) of sodium 
15 hydroxide, 1 mL of water and 2 mL of ethylene glycol was heated at 150°C for 
17 h. After cooling to room temperature, ice and concentrated HCI were added 
to the mixture and the solution was stirred for 30 miri. Ice and saturated 
aqueous sodium carbonate solution were added to the mixture until the 
solution was basic. The mixture was extracted twice with ether and the 
20 combined organic extracts were washed twice with water: The solution was 
dried over MgS04 and concentrated to give 150 mg of 70E as a colorless on. 

F. fRHHHIWnrfol^ylrT^ 

ethdcarfaamovn-1 ^nethvi-ethvfVcBTbflmlc add tert-hutvl ester 

According to Genera) Procedure A, 150 mg (0.75 mmol) of 70E, and 
25 291 mg (0.75 mmol) of 4C were coupled to give 260 mg of 70F as a white 
solid. 

yjyg-oxo^thvq-isobiitvrarrtdB hydrochloride 

- To 250 mg (0.44 mmol) of 70F in 5 mL of ethanol was added 3 mL of 
30 concentrated HCl and the mixture was stirred at room temperature for 2 h. The 
mixture was concentrated and ethanol and hexane were added to the residue. 
The precipitated off-white solid was filtered and dried to give 10 mg of the title 
compound. 

MS (CI, NHa) 473 (MH + ) 
35 Example 71 

mig-Amlnr>N4l41H-lndol^^ 

hlpvridtT^vlloloBridin-1-Y^ dlhvdrochtoride 

A. g*Phenyl■»plpfi^iflln^y^^H^m^dfl?o^4.5-b1pyrMlna 
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71 A was prepared according to the method outlined in Example 50 
using 4-amino-1-benzylplperidlne and 2-chloro^-nitro-pyridme as starting 
materials* 

B. fRVf1-f1-MH-lndok3.vlm 6 ihytUg^o.2.f4.^henyl4mld agn fAfi. 
5 b1ovridin-3-vu-DlDertdtn-1.vn*mvte^ 

tert-birtvl aster 

According to General Procedure A, 90 mg (0.32 mmot) of 71A and 161 
mg (0.41 mmol) of 4C were coupled and the product was purified by silica gel 
chromatography (100% ethyl acetate) to give 
10 45 mgof71B. 

C. rRW2-Amtno.^f1.MmndQl^.y>mB«hvlW2^Q.2444g.HhBnyl. 
lmldazot4^1p\^in^vl\.plDertdlfw1.vl1^thyt}4Bohiityrainida dih ydrochlorida 

To45 rng (0.069 mmoO ot71B in 2 Methanol was added 2 mL of 
concentrated HC1 and the mixture was stirred at room temperature for 2 h. The 

15 mixture was concentrated and coevaporated twice with ethanol. Ethyl acetate 
and hexane were added to the residue until the product crystallized. The solid 
was collected by filtration to give 20 mg of the title compound. 

1 H NMR (CD3OD, 250MHz) (mixture of rotamers) (parte!) 5 8.74 (d, 
05H). 856 (d, OJBH), 8.08-853 (m, 1H), 7^43-7.78 (m, 8H). 7.18-758 (m, 2H). 

20 6.87-7.02 (m. 3H), 5.14-558 (m, 1H), 4.52-4.63 (nv1 H), 353-4.08 (m, 1H), 
1.37-1.49 (d. 6H). 
MS (CI, NH3) 551 (MH+) 

Example 72 

2-Ammo-hM1-(6-fluoro-1H-tndol-3vlmB^ 
25 benztmlda*oM-vl)-olperto1n-l.\ri1-effl^ hydrortiinrirt^ 

A. f146-Fhioro-1H-lndol.3vlmflthyn.2^xo.g44-/g-pheny|. 
Ofln2olml(lazoM-vn-oiDertdlrw1-vn-e^^ 

add tert-butyl eater 

According to General Procedure A. 101 mg (055 mmol) of 69A and 70 
30 mg (055 mmol) of 60O were coupled and the product was purified by silica get 
chromatography (90:10 v/v chtorof omrmethanol) to give 84 mg of 72A. 

B. 2-AmlnP-M-r6-fltioro-1H^ndol3vlm 
benzlmidBzol.1 -vl^li)eridln-1.vn-aHivlUsQbtitYramtda hvdrorhlorirto 

According to General Procedure C, 76 mg (0.114 mmol) of 72A was 
35 deprotected to give 58 mg of the title compound. 

1H NMR (CD3OD, 300MHz) 8 (mixture of rotamers) (partial) (1:1 
mixture of dlastereomers) 851-8.30 (m, 05H), 7.65-7.88 (m, 8.6H), 7.44-731 
(m, 05H), 757-753 (m, 1H), 6.99-7.14 (m, 15H), 6.72-6.95 (m. 1H), 557-555 
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(m, 0.5H), S.02-S.10 (m, 0.5H), 4.52-4.79 (m, 2H), 2.34-2.69 (m, 2H), 1.94-2.16 
(m,2H), 1-51-1 .71 (m,6H). 
MS (CI, NH3) 568 (MH+) 

Example 73 

5 fRV-2-Am>no-N^4-pheny1.144-f2^hBnyl-beTOolmlda2ol.1-vl\^lperidlnB-1. 
carfaonyiybutylVkohtHyrafride hydrochloride 

A. fflW1.Mathyt.1.f4.phflnyl.1.f4.r2.oharwl.ban?oimidagQl.1.yn. 
Dlnertdine-l^rfaonvll-btitvlMrfaamovlVBthvn-cartiamlc acid tert-butyl aster 

According to General Procedure A, 1 12 mg (0.30 mmoJ) of 620 and 84 
10 mg (0.30 mmol) of SOD were coupled and the product was purified by silica gel 
chromatography using a gradient elutlon of 1% to 1 0% methanol In methylene 
chloride to provide 55 mg of 73 A as a white foam. 

B. fRWg.AmlnfvN44.ohflnyl-1JA.fg.phanvl.barigolmldBaoU1.yn. 
plpartdlne.1 -earponyn-butyn.teobuty«mlda hydrochiorida 

15. To 50 mg (0.08 mmol) of 73Aln 1 mLof ethanol was added 0.5 mi of 
concentrated HCL and the mixture was stirred at room temperature for 1 h. The 
reaction mixture was concentrated and coevaporated twice from ethanol. The 
residue was triturated twice with ether to give 38 mg of the title compound as a 
yellow solid. 

20 1 H NMR (CD3OD, 300MHz) (mixture of rotamere) (partial): 6 7.78-758 
(m, 0 .5H), 734-7.74 (m, 6.5H), 729-7.42 (m, 2H), 7.02-729 (m, 6H), 4.58-4.80 
(m, 2H), 3.80-4.17 (m, 1H), 1.66-1.71 (m, 6H). 
MS(CI.NH3) 538 (MH+) 

Example 74 

25 fRlg.Amino.N.fg.riH.lfidol.a.^ 

lsoaulrtollrtfl-2^rbonvn-a A-dihvrire-IH-lsoaulnolina-2. 
cartxinvlWBthv1V.teobiityrainlria hyrimchlorida 

A. fRW1J24imndol^^1.ffcf7^ijHflm Q v»A4^hvdrrwlH. 
isoaulnonne-2.camM<vtVa.4^lhvdi^^ 

30 athvlearfaamoxrn-1^amvi^mylWafhamle add tert-butyl aster 

According to General Procedure A, 121 mg (022 mmol) of 26 A and 47 
mg (022 mmol) of 1 2,3,4-tBtjahydro-isoquinoilne-7-suffonic acid amide were 
coupled to give 165 mg of 74A. 

B. tRW2-Antiro^M2.MH4ndnl^^ 
35 bf™ino1ina.2.ran*MiviyA4^mvdrrv™ 

isobutyramide hydrochloride 

To 107 mg (0.14 mmol) of 74A in 8 ml of ethanol was added 2 mL of 
concentrated HCt and the mixture was stirred at room temperature for 1.5 h. An 
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additional 1 mL of concentrated HCl was added and the reaction mixture was 
stirred for 3 h. The mixture was concentrated and then coevaporated several 
times with .ethanol to give 61 mg of the title compound. 

1HNMR(CD30D, 300MHz) (mixture of rotamers) (partial) « 757-7 JO 
5 (m, 2H) ( 7.43-7.62 (m, 1.5H), 6.96-7.41 (m, 73H), 1.61-1.67 (d f 6H). 
MS (CI, NH3) 643 (MH+) 

Example 75 

fRVPioeridlnft^-carboxync add {^HAn6(A^m^V2^^2^2^^ 

g,3^ihYdrp-benzQlmlda^ hytfrotfilPrtdg 

10 A. /2»riH>lndol^vlW1^^xo>2.3-dihvdm-ben20fmida2ol-Dipflrldlne> 

1-qaftx)nylfethylH?arfrflmlc sold teil-tortyl ester 

According to General Procedure A, 2.82 g (13.0 mmol) of 4-<2-keto-1- 
benzfmidazotinyQ-piperidlne and 3.95 g (13.0 mmol) of N-t-BOC-D4ryptophan 
were coupled and the product triturated with ether to give 2JS g of 75 A. 
15 b. HH2-Amlno^(imndQi^yl)^^ 
.dlhydro-^QnTOlmld^ol-g-cne 

According to General Procedure B, 250 g (4JS7 mmol) of 75A was 
deprotected to give 1.70 g of 76B. 
- - c. (RWHIWnfoW-ylmgthti^ 

20 benzoimidazol-l -vtVplperidin-1 -vn-ethvlcarfaamoylVptDQridina-1 -carboxytic •. 

arid tert-bvtyl refrr 

To a solution of 150 mg (0.372 mmol) of piperidine-1 ,4-dicarboxyflc acid 
mono-tert-butyi ester, 87 mg (0216 mmol) of 75B and 96 mg (0.744 mmol) of 
dflsopropylethylamine In 4 mL of methylene chloride was added . 197 mg 

25 (0.446 mmof) of BOP reagent and the mixture was stJned overnight at room 
temperature. The reaction mixture was diluted with 20 mL of ethyl acetate and 
washed twice each with 10% citric add and saturated aqueous sodium 
bicarbonate and once with brine. The solution was dried over MgS04 and 
concentrated to give a white foam which was purified by silica gel 

30 chromatography using a gradient of 100% methylene chloride followed by 1% 
methanol in methylene chloride to give 52 mg of 76C as a clear oil. 

0. fRVPiDeridfne-4^arboxyiic add n-f1H-indoi-^vimBthy1Vg>oxo>2^ 
f2^xo.2.3-dlhvdip.banMl^^ 

hydroPhlPrtfle 

35 To 20 mg (0.032 mmol) of 75C in 2 mL of ethanol was added 1 mL of 

concentrated HCl and the mixture was stirred at room temperature for 1 h. The 
solution was concentrated and coevaporated twice from ethanol, once from 
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methylene chloride and twice from ether to give the title compound as a white 
solid. . 

1H NMR (CD3OD, 300MHz) (mixture of rotamere) (partiaO 5 8.19 (d, 
0.5H). 7.63-7.69 (m. 0.5H). 7.55-7.61 (m, 0.5H), 7.30-7.39 (m, 1.5H), 7.00-7.31 
5 (m, 5.5H), 5.26-5.37 (m, 0.5H), 5.01-5.24 (m, 0-5H). 
MS (Ci, NH3) 516 (MH+) 

Example 76 

rRW2.Amir^N41.f2^ethvl.1H.ind Q i-3.vlrT^rMWg^t>.g^A.(g^»o.2A 
dihyriro-bflngoimtdMOl.1.ylWplpflritfirt.1.yn^vlWl^utvraiTilrifl 

10 Mfluflgaeaate 

A. iRU2^2-Amino-2^Blhvl^mntonvlamir^^ 

orsoianlc acid. 

To 1.00 g (4.58 mmol) of 2-D-methyttryptophan in 37 mL of dioxane and 
BJZ mL of water was added 1 .4 mL (10.0 mmol) of triethylamtne and 1 .51 g 

15 (5.08 mmol) of 33A and the mixture was stirred overnight at room temperature. ■ 
The mixture was concentrated to remove excess dioxane and acidified to pH 5 
with acetic acid. The aqueous phase was extracted three times with methylene 
chloride and the combined organlcs were washed twice with water and once 
with brine. The organic phase was dried over MgS04 and concentrated and 

20 the product was purified by sQlca gel chromatography (98:2:0.1 v/WV 
CH2Ci2:MeOH»cetic acid) to give 1 .98 g of 76 A. 

B. (Rl-fl-Methv^l-fl-Zg-mathv^lH-lndol-a-vlmflthvlVg-oxo-P^g-oyo. 
2.^ihvdro^en7c>imlda7ol-1-vlVp!peritfln-1.vl)^th^MrbamovrfV^thv1\- 
cflffaflmic add terfcbutyl eater 

25 According to General Procedure A, 107 mg (0.49 mmol) of 4-(2-keto-l- 
benzimtdazolinyi)*piperidine and 200 mg (0.49 mmol) of 76A were coupled 
and the product was purified by silica gel chromatography (94:6 v/v 
CH2Cl2:MeOH) to give 1 .87 g of 76B. 

C. m\-2-Amino-N-M.(2-methvMH-lnrf^^ 

30 2.3-dlhydro-ben20lmlda2 o^1-y1VplDeri dlrv1-yl)-ethyl>-lsobutyrarn1de 

trifluorpacetats 

To 187 mg (0.31 mmol) of 76B at 0°C was added 2 mL of cold TFA and 
the mixture was stirred for 1 h at 0°C. The mixture was concentrated and 
coevapo rated once from methylene chloride and twice from toluene to give 180 
35 mg of the title compound as a solid. 

1h NMR (CO3OD, 250MHz) (mixture of rotameis) (partial) 6 8.32 (d, 
0.5H), 7.50-7.57 (m, 0.5H), 7.44 (d, 0.5H), 5.23-5.35 (m, 0.5H), 5.18-5.20 (m, 
O&H), ZAZ (S, 1.5H). 232 (s, 1.5H), 1.58-1.66 (m, 6H). 
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MS(CI,NH3) 503 (MH+) 

Example 77 

(RVPipsritfine^^rfrQxylic ecM (VflH"intfpl-&"ylmPthylV2-pyQ^f4-f^henyl- 
bgnzQ[mM9ZQl>1^)-Pipfiridin"1-yll^thy|}^mWg hytfrochloridfl 
5 a. Pipgricflne-1,4^ipa^v(ic pcm tart-butyl treter ?,5Kfjoxpi>vrrcllilin- 

To 15.0 g (65.4 mmol) of piperidine-1 ,4-dicarboxylIc add mono-tert-butyl 
ester was added 150 mil of methylene chloride and 20 mL of DMF. To the ' 
stirring solution was added 950 g (78.5 mmol) of N-hydroxysucdnfmlde 

10 followed by 15.0 g (78.5 mmol) of DEC, and the mixture was stirred overnight at 
room temperature. The reaction mixture was diluted with ethyl acetate and 
washed twice with 10% citric acid, four times with a saturated aqueous sodium 
bicarbonate and once each with water and brine. The solution was dried over 
MgS04 and concentrated to give 20.4 g of 77A as a white solid. 

15 B. fRM-f1-tarbow-2-riH-indol^ 

cartoxvlfc arid tert-butyl ester 

A mixture of 2.04 g (6.28 mmol) of 77A, 2.00 g (6.28 mmol) of D- 
tryptophan trifluoroacetate and 1.16 g (1 1.6 mmol) of triethyiamlne In 120 mL of 
cfloxane and 30 mL of water was stirred at room temperature for 17 h. The 

20 reaction mixture was concentrated to remove excess dloxane and then was 
diluted with water. The aqueous portion was extracted four times with 
chloroform and concentrated. The crude product was purified by silica gel 
chromatography (9:1 v/v CHCterMeOH) followed by (36:4:1 vAr/v 
CHCt3:MeOH:acetfc add) to give 0.87 g of 77B. . 

25 C. ffll441^1H-lndol^-y1meth^^ 

1-vtlpiperidin-1-vn-ethvlra^ acid 

According to General Procedure A, 100 mg (0.36 mmol) of SOD and 
150 mg (0.36 mmoQ of 77B were coupled and the product was purified by 
silica gel chromatography using a gradient etutkm of 75% ethyl acetate in 

30 hexane to 100% ethyl acetate and 144 mg of 77C Was isolated as a white 
solid. 

D. (RVPlperidine-4-carfaoxvilc acid (1-f1H-indoi-3-vlmQthylV2-oxo-g44> 

(g-phgnyl-bgnaoimitooH -yO-pip^ridln'1-ylHtfiyn-amltf ft , hyrtrophtarids 
To 144 mg(0.21 mmol) of 77C in 2 mL of ethanol was added 4 mL of 
35 concentrated HCI and the mixture was stirred at room temperature for 30 mfn. 
The solution was concentrated and then co evaporated several times from 
ethanol. The residue was crystallized from methanol/ethyl acetate and the 
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prectpitated product was collected by filtration to give 140 mg of the title 
compound as a white solid. 

MS(CI,NH3) 576 (MH+) 

Example 78 

5 fffl-PiperidinB-4-cartaoxvlIc add f1-naphthalen-1-ytmethyt-2-oxo>2>f4-(2>oxo> 
2.3-dlhvdro-bQrgolmld^ol-1-v»^iDeridifv1^ 
ethvlUflmldft hydrochloride 
A. 4-f1-Caffaox^2-naphthalen^^ 

add tort-butyl sstar 

10 To 200 mg (0.607 mmol) of plpericfir^1 l 4-dicarboxyUc add mono-tert- 

butyl ester in S mL of dioxane and 1 2 mL of water was added 0.1 86 mL (1 .33 
mmoJ) of triethylamine and 198 mg (0.607 mmol) of D-3-(1'-Napthyl)alanlne 
and the mixture was stirred overnight at room temperature. Excess solvent was 
removed by concentration and the residue was diluted with water and acidified 

15 to pH 5 with aoette acid. The solution was extracted three times wtth methylene 
chloride, and the combined orgarrfcs were washed twice wtth water and once 
with brine. The organic portion was dried over MgSCH and the product was 
purified by siBca gel chromatography (86:4:0.1 v/v/v methylene 
chloridermethanofcacetic add) to give 132 mg of 78 A. 

20 : B. (BM1-Naphthrt^ 

benzolfTrtdazoM-til-Diperidln-1-^ 

arid tert-butyl ester 

According to General Procedure A, 132 mg (0.32 mmol) of 78A ami 70 
mg (0.32 mmol) of 4-(2^ceto-1-benzlmidazolinyl)-piperidrie were coupled and 
25 the product was purified by sffica gel chromatography (96:4 v/v methylene 
chtoridermethand) to give 132 mg of 78B. 

c. (RhPjperidinM-carbgxync add {l-nflpmhalgfM-ylmethyl-2-QX0"2' 

r4-f2-oxo-2.3^fhvdrD^enzoimldaz^^ 

bydjoaditoddfl 

30 To 132 mg (021 mmol) of 78B dissolved In 2J5 mL of ethanol was 
added 025 mL of concentrated Hd at 0°C. The ice bath was removed and the 
solution stirred for 1 h. the mixture was coevaporated from methanol and then 
methylene chloride to give 102 mg of the tWe compound. 

*H NMR (CD3OD, 250MHz) (mixture of rotamers) (partial) S 823 (d, 

35 0.5H), 8.18 (d, 0.5H), 7.79-7.92 (m, 2H), 7.46-7.68 (m, 3H), 7.37-7.44 (m, 1H), 
7.14-727 (m, 1H), 7.02-7.13 (m, 2.5H), 6.73 (d, 0.5H), 5.38-5.48 (m, 0.5H), 
526-5.36 (m, 0.5H). 
MS (CI, NH3) 527 (MH*) 
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Example 79 

fR^Amlno-Nm-MH-indol^Ylrna^^ 

dlhvdro-1 H^soouinolirv2>vn-2-oyQ-ethvlMsobutvramld9 hydrochloride 
A. 22.2-Trffluoro-147.rmorphnHni^^ 

5 tsogMinolin-a-ylHthanpne 

2-Trifluoroacetyl-1,2 ( 3 l 4-tBtrahydrolsoqulnolino-7^u chloride can 
be prepared according to the method outlined by Pendleton et ai. v J. 
Pharmacol. Exp. Ther., 208 (1979) p24. A mixture of 250 mg (0.76 mmol) of 2- 
TrifluoroacetyM A3,4-tetrahydro-lso^ chloride, 86 mg (059 

10 mmol) of morpholine and 0.3 mL of anhydrous pyridine in 10 mL of acetone 
was refluxed for 1 h. The mixture was concentrated and the residue dissolved 
In chloroform and washed once with water. The organic portion was dried over 
MgS04 and concentrated. The residue was purified by silica gel 
chromatography (6:4 v/v hexane:ethyl acetate) to give 289 mg of 79 A. 

15 B. 7-(MomhoBne-4-sutfonvn-1 ^.4-tetrahydre4soqmnollna 

A mixture of 218 mg (0.58 mmol) of 79 A and 90 mg (0.65 mmol) of 
potassium carbonate In 10 mL of methanol was stirred at room temperature for 
3 h. The mixture was concentrated and the residue was purified by silica gel 
chromatography (182:1 vNN ethyl acetate-.methandnriethylamine) to give 163 

20 mgof79B. : 

c. fRMHHimndfl*^^ 

dfh\rtrc>1H-lsoaulnofrn-2-^ 

ari&tedbfaylyl sster 

According to Genera) Procedure A, 136 mg (035 mmol) of 4C and 100 
25 mg (0.35 mmol) of 79B were coupled and the product was purified by dflca gel 
chromatography (39:1 v/v chlorofomvmethanol) to give 194 mg of 79C. 

D. (Rl2-Amlno-^W1H-tndri^vtme^^ 
3.4Kiihvdro-imsoou1nonn-2^ hydrochloride 

To 1 41 mg (022 mmol) of 79C in 1 2 mL of ethanol was added 6 mL of 
30 concentrated HCt and the mixture was stirred et room temperature for 3 h. The 
reaction mixture was concentrated to give 123 mg of the title compound as an 
off-white solid. 

1H NMR (CD3OD, 300MHz) (mixture of rotamere) (partial) 6 7.98-8.07 
(bs, 1H). 7.43-7.61 (m, ZSti), 6.91-7.37 (m, 5H) f 5.14-529 (m, 1H). 4.48-4.70 
35 (m, 1H), 3.66-3.78 (m ( 4H) f 329-3.46 (m, 4H), 2.84-3.07 (m, 7H). 1 £6-1.67 (m f 
6H). 

MS(CI,NHa) 554 (MH+) 
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Example 80 

(R\-PiDertdlne-4-carboxylic a cid f2-(3.4^lhvdro-imsQqulnQiln^yiyi. 
naDmha»erh2-vlmethvW?-nxo>ethyll-amid6 hydrochloride 

A. (Ry4-(1-Carboxv-2^Dhthalen^ 
S carboxvllc add tert-hutyl eater 

A mixture of 3.08 g (9.4 mmol) of 77A, 2.03 g (9.4 mmol) of D-3-(2- 
NaphthyO-aianfne and 2.9 g (28.7 mmol) of triethylamine in 40 mL of dloxane 
and 10 mL of water was stirred for 72 hat room temperature. Excess dloxane 
was removed by concentration and the remaining aqueous solution was 

10 diluted with 200 mL of water and acidified to pH 5 with 10% citric add, The 
aqueous portion was extracted twice with ethyl acetate* The combined 
organics were washed twice with saturated aqueous radium bicarbonate. The . 
orange oil was separated from the aqueous extracts and addifled with 10% 
acetic add. The aqueous portion was extracted three times with ethyl acetate 

15 and the combined organics were washed three times with water, once wtth 
brine, dried over MgSCH and concentrated to give 3.7 g of a yellow oil which 
was taken up in 200 mL of ether. A white crystalline solid precipitated from 
solution and was collected by filtration to give 351 g of 80 A. 

B. (RM-f2^.4-Plhvdro-im^ 

20 3iQW^thv >CflrtoanMVn^^ add tert-buM ester 

According to General Procedure A, 85 mg (0.22 mmol) of 80 A and 29.6 
mg (0.22 mmd) of 1 A3 f 4 r -tetrahydralsoqulnoDne were coupled and the 
resulting oil triturated with ethyl acetate/hexane to give 70 mg of 80B as a 
white solid. 

25 C. fRVPipertdme-4-carboxvllc add f2-f3.4-dihvdro-l H>tenQuinonn^yf>- 

.1-naDhthalen-2>v»methyi-2-oxo-eth yn-amlde hydrochloride 

To 70 mg (0.13 mmol) of 80B In 6 mL of ethanoJ was added 2 mL of 

concentrated HCI at room temperature and the mixture was stirred for 1 JB h. 

The mixture was concentrated and coevaporated twice from methylene 
30 chloride to give 50 mg of the title compound as a white foam. 

*H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) 8 7.62-7.80 

(m, 4H), 754-7.48 (m, 3H), 7.05-7.19 (m f 15H), 6.82-7.00 (m, 2.5H), 5.18-551 

(m, 1H), 451-4.73 (m, 1.5H), 459-4.39 (m, 1H). 

MS (Ct t NH3) 442 (MH+) 
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Example 81 

miPiperidine-4-carboxvlic arid f24M2^opmp^nTG\m\a^oUU^y 

pipgridin-1 -na P hthaten'2-ylmethyl-2-pyo^thylharn(de hYtircchtortcte 

A. 1^1>Ben2vl>D?Deridfn^y>}>g^lopropyl>1H-ben2o!mlda^e 

5 A mixture of 530 mg (1.90 mmol) of SOB and 651 mg (7-56 mrnol) of 

cyclopropanecarboxyllc acid were heated at 160°C for 16h. After cooling to 
room temperature, 10 rnL of ethanol was added to the reaction mixture, 
followed by the slow addition of 20 mL of 2N NaOH in SO mL of ethanol. The 
mixture was stirred for 30 min at room temperature ami then concentrated. The 

10 residue was dissolved in ethyl acetate and washed once each with saturated 
aqueous sodium bicarbonate and brine. The solution was dried over MgS04 
and concentrated, and the product was purified by silica gel chromatography 
using an elution gradient of 75% ethyl acetate In hexane to 100% ethyl acetate 
to give 340 mgof81A» 

15 b. g^dopmpy|-Vplperidtn"4'yHlH>b^n^imida?plB hydrcchtorhte 
To 340 mg (1.03 mmol) of 81 A In 3 mL of methylene chloride at -10°C 
Was added 220 mg (1 .54 mmol) of a-chloroethyichlorofonnate and the mixture 
was stirred at -10°C for 50 min. The mixture was concentrated and the residue 
dissolved in methanol and heated at 70°C for 1 h. The mixture was 

20 conoentrated and dried in vacuo to give 230 mg of 81B as a Bght purple eoBd. 
C. fRW^244-fg-t^ODronvM^ 
naphthalen-2-v)methvl-2-oxo-ethv^^ acid tort- 

butyl ester 

According to General Procedure A, 80 mg ( 0.29 mmol) of 81 B and 123 
25 mg (0.29 mmol) of BOA were coupled and the product was purified by silica gel 
chromatography (7525 v/v ethyl acetatethexane) to give 50 mg of 81C as a 
red8o(id. 
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D. (RVPipericfine>4>carfaoxyilc add (244^2-cvclopropyl-benzdm!da2oU 
1-ylWpiparidfn-1-vlM-naphthale^^ hydrochloride 

To 42 mg (0.065 mmol) of 81 C in 2 mL of ethanol was added 2 mL of 
concentrated HCI at room temperature and the mixture was stirred for 30 mfn. 
5 The mixture was concentrated to give 40 mg of the title compound as a white 
solid. 

MS(Cl t NH3) 550 (MH+) 

Example 82 

fm-Pipertdlne-4-carboxyHc acid f1-naphthalerv2>y!mflthyi-2^yfvg-(4^r2- 
10 phanyl>bengQlmida2oU1>y1)-pipBridln-1-vn-cthylUamlde hydrochtaflde 

a. (RWI-Naphthglen-frylmethfr^^ 
plperidln-1-ylhEthylra^ add 

According to General Procedure A, 95 mg (034 mmd) of 50D and 100 
mg (0.23 mmol) of BOA were coupled and the product was purified by silica gel 
15 chromatography using a gradient etutfon of 55% ethyl acetate in hexane to 
100% ethyl acetate to give 97 mg of 82A as a white sofid. 

b. fR)>Pipfifidlne-4^rbpyvlic acid f1iiaphthgtafr3-ytmpt^ 
f^fc^henyt-bCTroM hydrochloride 
20 To 97 mg (0.14 mmol) of 62A in 4 mL of ethanoi was added 2 mL of 

concentrated HQ and the mixture was stirred at room temperature for 2 h. The 
mixture was concentrated to give 70 mg of the title compound. 

1 H NMR (CD3OD, 250MHz) (mixture of rotamers) (partial) 8 7.77-8.00 
(m, 12H), 752-7.77 (m, 4H), 5.18-558 (m, 1H), 4.68^.89 (m. 2H), 4.10-4.36 (m, 
25 1H). 

MS (CI, NH3) 587 (MH+) 

Example 83 

^Flparidlnfr4-carfroxyllc acid f1^aphthalen^ylm9thyl"2^xo-2^Htol»BnB- 
4-svifonylamlnpH ,3"dlhydrtH^indo|-?'yn-ethyi}-amld9 hydmfihlorMs 
30 a. (RWa^s-Amlno^frdlhrt^^ 

ylmpthyre^xp^thylcarfr^ actd tert-bMtyl ester 

According to General Procedure A, 47 mg (0.35 mmol) of 43C and 150 
mg (0.35 mmol) of 80A were coupled to give 150 mg of 83A. 
B. (R)-4-{ 1 ^aphthalen-gjrtn^yl^xchgfi-ttQluen^ 

35 sutfonviflmlnoM5-dlhvdro-iBoindol.2-^ 

cartroxyllc acid terttwlyl ester 

A mixture of 150 mg (0.28 mmol) of 83A, 61 mg (0.32 mmol) of p- 
toluenesulfonyl chloride and 39 mg (052 mmol) of 4-dimethyiaminopyridlne 
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was stirred at room temperature overnight The mixture was diluted with 
methylene chloride and washed twice each with 10% HCI, saturated aqueous 
sodium bicarbonate, and brine, dried over MgS04 and concentrated. The 
product was purified by silica gel chromatography using a gradient elution of 
5 75% ethyl acetate in hexane to 2% methanol In ethyl acetate to give 50 mg of 
83B. 

C. (RVPiperidine-4-caiboxylic acid f 1 -naphthaleiv2-\rimfithv1-2-oxo-2- 

[s^tPluEnM-^fonytamlPpH^ 
hyflpqhloridfl 

10 To 50 mg (0.07 mmol) of 83B in 4 mL of ethanol was added 2 mL of 

concentrated HO and the mixture was stirred at room temperature for 3 h. The 
mixture was concentrated and the residue was crystallized from 
ethanol/hexane to give 25 mg erf the tffle compound* 

1H NMR (CD3OD. 250MHz) (mixture of rotamers) (partial) 5 8.56 (d, 

.15 1H) f 7.72-7.89 (m, 5H) f 7,57-7.68 (m, 2H), 7,39-752 (m, 5H), 724-7.31 (m, 2H), 
6.91-7.16 (m, 3H), 4.49-4.73 (m, 2H), 4.3*4.47 (m, 1H), 2.47-2.68 (m f 2H) t 239 
(6.3H). 

MS (CI, NH3) 598 (MH + ) 

Example 84 

20 fRl-Piperidtne-4-carboxvlic acid ri-f5>benzovlamlno>1.a^lhydio4aolndolft>2> 

mrtoyl)^1H>lndp|^yiHthyn^mitle hydrochloride 

A. (Rl441-f5-Amtno-1.3^1hYd^ ^ 
vl^-ethylcarfaamovn-ciDaridlnB-1 -cflrbrocyBc add tert-butyl ester 

According to General Procedure A, 40 mg (0.30 mmol) of 43C and 125 
25 mg (0.30 mmol) of 77B were coupled to give 170 mg of &4A. 

B. (RV4-T 1 -(5-Beroovlamlno-1 a^hvdrtvisoindot6>2>carfaQny^^ri H. 
Indol-fryl^thvtcarbatT^ acid tart^mtyl aster 

A mixture of 170 mg (0-32 mmol) of 84 A, 52 mg (0.37 mmol) of benzoyl 
chloride and 45 mg (0.37 mmol) of 4-dimethyiaminopyridin6 in 15 mL of 

30 methylene chloride was stirred overnight at room temperature. The reaction 
mixture was diluted with methylene chloride and washed twice each with 10% 
HO, saturated aqueous sodium bicarbonate and brine. The organic portion 
was dried over M9SO4 and concentrated. The product was purified by silica 
gel chromatography using an elution gradient of 90% ethyl acetate In hexane 

35 to 2% methanol in ethyl acetate to give 100 mg of 84B. 

C. m\-Piperidlne-4-caitoxyllc acid f 1 -/5.ben7ovlarnjnp-1 .3-dIhvdro- 
teolndoie-2«<3iibonvll-2-f 1 H-indol^ylV-QthvyVamide hydrochloride 



Printed from Mimosa 10/13/1997 14:01:34 page -137- 



WO 9608471 



PCIHB95/00410 



. , -136- 

To 100 mg (0.16 mmol) of 84B in 4 mL of ethanol was added 2 mL of 
concentrated HO and the mixture was stirred at room temperature for 1 h. The 
mixture was diluted with ethanol and concentrated. The residue was 
crystallized from ethanol/hexane to give 50 mg of the title compound. 
6 1 H NMR (CD3OD, 250MHz) (mixture of rotamers) (partial) 6 741-7.99 

(m, 2H), 7.48-7.70 (m, 6H). 7.03-748 (m, 5H),448-440 (m, 1H), 4.45-449 (m, 
1H), 4.03-4.16 (dd, 1H), 2.98-3.13 (m, 2H), 2.59-2.76 (m, 1H), 1.76-2.10 (m, 
4H). 

MS(Cl,NH3) 537 (MH+) 
10 Example 86 

fRVPIPBridinawt^arfaoxvlle add /1-naphthalen.5.vlinflthvI.g-oyQ.g44-<g-oxo. 
2.3.dlhvdro^>en2olmldagoU1.vlVplparidln.1.yq. 

filhvn-flmlde hydrogWoritie 

A. fR)-4-f1-NaDhmal6rv2-vimBthvt.2^xo.2^4.rg^xQ.2.3^lhvdrn. 
15 benzoimidazol-1-vn.olperidi(v1-vn^^ 

According to General Procedure A, 225 mg (0.53 mmol) of 80A and 
117 mg (0.54 mmoO of 4-(2-keto-l-benzlmldazoHny0plperidine were coupled 
and the product was purified by silica get chromatography using an elution 
20 gradient of 1% to 3% methanol In methylene chloride to give 178 mg of 85A. 

B. fm-Piperidlne-4.cflrooxvlte arid l1-nanhthalpn-9.vlmattiv1.g-oyQ.g- 
f4.fg.oxo.g.;w«hvrirr>^ngri^^ 

hydrochloride. 

To 165 mg (0.26 mmol) of 85A In 3 ml of ethanol was added 14 mL of 
25 concentrated HO and the mixture was stirred at room temperature for 3 h. The 
mixture was concentrated to give 1 17 mg of the title compound as a solid. 

"•h NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) 6 7.70-749 
(m, 4H). 747-750 (m, 3H), 722-729 (m, 0.5H0, 640-7.04 (m, 3H), 6.68 (d, 
0.5H). 5.25-646 (m, 1H), 4.67-1.74 (m, 1H), 4.38-440 (m. 1H), 4.11-442 (m, 
30 1H). 

MS(CI.NH3) 527 (MH+) 

Example 86 

fRI-Pioerfdrne-4-carboxvnc add f1-f7^thylsulfamovl-3.4^iiiydro-lH. 
lsoauinonne-2-caTbonvlV2-f 1 H-tndol-3.ylVethviVamldB hydrochtortdn 
35 A. g-Trifluoroat»tvl-1.2.3.4-ti^hvdfo4soaulno»ine-7-surfonic acid 

2-TntiuoioacetyM,24.4-tetrahydro-isoquinoline-7-sulforiyl chloride can 
be prepared according to the method outlined by Pendleton et al.. J. 
Pharmacol. Exp. Titer., 208(1979) p24. A mixture of 295 mg (0.90 mmol) of 2- 
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TrifluoroacetyH AS^tetrahydro-isoquIndirte^-sulfonyl chloride, 95 mg (1.17 
mmol) of ethylamlne hydrochloride and 0.3 mL (2.15 mmoi) of triethylamine In 
10 mL of acetone was refluxed for 1.5 h. The reaction mixture was filtered and 
concentrated and the product was purified by silica gel chromatography (6:4 

5 v/v hexane:ethyl acetate) to give 283 mgofSSA. 

B. 1.2.3.4>Tetrahydro-isoquinolinft>7-sulfonic acid ethyiamide 
To 225 mg (0.67 mmol) of 86A and 104 mg (0.75 mmoi) of potassium 
carbonate In 10 mL of methanol and 0.5 mL of water was stirred at room 
temperature for 3 h. The mixture was concentrated to give 335 mg of 86B. 

10 C. fRM41-f7-E1hylsmlfamp^ 

rimndol-3-vl^-ethvlcarfaamovn-ploeridine>1^rboxvlfe add tert-butyi estur 

According to General Procedure A, 145 mg (0.35 mmol) of 86B and 65 
mg (055 mmol) of 77B were coupled and the product was purified by silica gel 
chromatography (39:1 v/v chloroform:methanoJ) to give 68 mg of 86C. 
15 . D. (RVPlperidine-4-carboxync add n-(7-ethy1sulfamoyl-3.4-dlhydrtv1H- 

teMMlnplin^g^rbPnyl)^(1H-indQl-3-yihelhvll-amldfl hydrochloride 

To68 mg(0.11 mmol) of 86C In 6 mL of ethanol was added 2,5 mL of 
concentrated HCi and the mixture was stirred at room temperature for 5 h. The 
reaction mixture was concentrated to give 62 mg of the title compounds as a 
20 tan solid. 

*H NMR (CD3OD, 300MHz) (mixture of rotamere) (partial) 6 7.96-8.02 
(bs, 0.5H), 7.62-7.53 (m, 0.5H). 7.52-7.61 (m, 2H). 6.91-7.37 (m. 5H), 5.09-5.20 
(m, 1H), 4.42-4.70 (m, 1H), 1.00-1.11 (m, 3H). 
MS (CI, NH3) 538 (MH+) 
25 Example 87 

(ffl-2- Amlno-N-t 1 -f7-Qthvlsuyfamovl-3.4<iihvdro-1 H^soQujnoline-2-carhQnyn>2> 

(IH^dol^ylHthyll-teohirtyramkte hydrochloride 

A. fflM141-(7-Ethvtsutfamovl-3.4-d^ 
g^lH^ndol^vn^thyltarbanroy^ aci d tert-butyf aster 

30 According to General Procedure A f 136 mg (0.35 mmol) of 4C and 85 mg 
(0.35 mmol) of 66B were coupled and the product was purified by silica gel 
chromatography (39:1 v/v chlorofonrcmethanol) followed by (9:1 v/v 
chloroformtmetftanol) to gtveJ3 mg erf 87 A. 

B. fm-2-Amlno4vm 47^ttivte^^ H-lsoqulnolina-2- 
35 cflrhonvilg-H M4ndQL3>vtV^thvfVisQbtJtvramlda hydrochloride 

To62 mg (0.10 mmol) of 87A in 6 mL of ethanol was added 2.5 mL of 
concentrated HCi and the mixture was stirred at room temperature for 5 h and 
then concentrated to give 56 mgof the title compound as an off-white solid. 
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1H NMR (CD30D, 300MH2) (mixture of rotarrars) (partial) 8 828-8.41 
(bs, 0.5H), 7.42-7.59 (m, 2H), 6.85-7.07 (m. 5H) f 5.19-5.25 (m, 1H), 4.39-4.68 
(m f 2H), 2.71-2.87 (m, 2H), 1.40-1.63 (m, 6H), 0.92-1.06 (m, 3H). 
MS(a p NH3) 513 (MH+) 
5 Example 88 

ffll-2-/3-r 1 H-lndol-3-vn-24foiDertdln^^rbor^ ^.a.4- 
tetrahydrD-teoaulnoltne-6-carboxylic add ethylamide hydrochloride 
A. 3.4-DihydrD-1H-isootiino!in^2.^dlcarfaoxyHc add 2-tert-butvl eater 
To 1 .20 g (4.1 mmol) of 5C h 36 mL of methanol was added 0.62 g (4.5 
10 mmol) of potassium carbonate and the mixture was heated at reflux for 7 h. 
The product was purified by silica gel chromatography (9:1 v/v 
chloroformrmethanol) to give 1.49 g of 88A. 

b. frEtftylcaftpmo^ &SA tert- 

butyl ester 

15 According to General Procedure A* 650 mg {ZS4 mmol) of 88A and 

191 mg (234 mmol) of etftylamine hydrochloride were coupled and the 
product was purified by silica gel chromatography (39:1 v/v 
cNorofomumethanol) followed by (1 :1 v/v ethyl acetatermethanol) to give 566 
mg of 88B. 

20 C. 1-2.3.4-Tetrahvdro^soau!nonrie-6-carfaoxylte acid ethvlamlde 

To 493 mg (1.62 mmol) of 88B in 30 mL of ethanol was added 12£ mL 
of concentrated HCI and the mixture was stirred at room temperature for 5 h. 
The mixture was concentrated to give 384 mg of 88C as a white solid. 
25 D. fflV4-rW6-Ethvlcaifaamoyt^^ 

carbonvlV^I Wr^o^yi)-^ arid tert- 

bMtyleator • 

According to General Procedure A, 99 mg (0.41 mmol) of 88C and 170 
mg (0.41 mmol) of 77B were coupled and the product was purified by efllca gel 
30 chromatography (39:1 v/v chloroformrmethanol) followed by (9:1 v/v 
chloroformrmethano)) to give 107 mgof88D. 
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E. rRl243-(1H-lndol^vn^ 
1.2.3 4>tetrahvdrt>-iSQQufnonne>6-carfaQxyllc add ethvtamlde hydrochloride 

To 66 mg (0.1 1 mmoi) of 88D in 6 mL of ethano! was added ZS mL of 
concentrated Hd and the mixture was stirred at room temperature for 5 h. The 
5 mixture was concentrated to give 56 mg of the title compound as an off-white 
solid. 

1H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) 6 7.52-7.60 
(m, 1.5H), 728-7.45 (m ( 1H), 724 (d, 0.5H), 5.11-524 (m, 1H), 4.40-4.69 (m, 
1.5H), 4.04-4.13 (m, 0.5H), 1.13-124 (m, 3H). 
10 MS(CI,NH3) 502 (MH+) 

Example 89 

(RU2-f3-Naphthalen-2-vl-2-ffpto^ 

tetrahydro>isogmno»ne-6^aifeoxync add ethylamlde hydrochloride 
A. 4-f2-f6.Ethvfcfiiftamovl^.^^ 
15 naphthaten-2-yimQthyt-2-oxo-ethyicarfaamoyq-piperidine«1 -carboxyllc acid 

According to General Procedure A, 96 mg (0.40 mmoi) of 88C and 170 
mg (0.40 mmoi) of BOA were coupled ami the product was purified by silica gel 
chromatography (39:1 v/v cWorofonmrmethanol) to give 88 mg of 89A. 
B. fRV243-Naphlhaten-2-Y^^^ 
: 20 1.2.3.4-tBtmhydm>lsc^uindinB-6-carfaoxyllc add ethytemlde hydrochloride 
To61 mg (0.10 mmoi) of B9B in 6 mL of ethanol was added 2.5 mL of 
concentrated HQ and the mixture was stirred at room temperature for 5 h. The 
reaction mixture was concentrated to give 58 mg of the title compound as an 
off-white soDd. 

25 1 H NMR (C030D, 300MHz) (mixture of rotamers) (partial) 8 7.46-7.76 

(m t 45H), 7.09-7.43 (m, 55H), 5.06-5.32 (en, 1H), 1.09-124 (m, 3H). 
MS (CI, NH3) 513 (MH+) 

Example 90 

(R)-2-DtnremYlamtno-N-{1^ 
30 dihydro-berizo lmldazoM-Yt)-piperirt^^ hydrochloride 
A. (Pl2-DtmBlhylamino4Nl41.naphthalen^^ 
2.^hvdro4mnzolmidazoM-vn-olDeridlrv1-^ 
hydrochloride 

To a solution of 92 mg (0.17 mmoi) of 350 in 2 mL of methanol was 
35 added 127 mg of powdered 3A sieves, 12 mg (0.40 mmoi) of 37% w/w 
formaldehyde, 27 mg (0.43 mmoi) of socfium cyanoborohydrfde and 103 mg 
(1.72 mmoi) of acetic add. The mixture was stirred for 60 h at room 
temperature and then filtered through celite and concentrated. The residue 
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was dissolved in ethyl acetate and washed three times with 1N NaOH, once 
with water and once with brine, dried over MgS04 and concentrated. The 
resulting oil was triturated to give 39 mg of the title compound as a white solid. 
1 H NMR (CO3OD, 300MHz) (mixture of rotamers) (partial) 6 7.6B-7.89 
5 (m, 4H), 7.42-7.54 (m, 4H), 6.90-7.08 (m, 3H), 5.32-5.47 (m f 1 H) f 4.68-4.77 (m, 
1H), 4.334.51 (m, 1H), 4.1 6-4.28 (m ( 1H), 2.64 (d, 3H) f 2.34 (d, 3H). 
MS(CI,NH3) 529 (MH+) 

Example 91 

(R)^AmlnpHNHH1H^doh3^ 

10 ylV^lperidtn-1>ylVQthvl}>3^flthyl-butvramidQ hydrochloride 

A. (R)-g-AmlnQ-»flHHndQl-a-yl)*prpph?nic acid msthyl pstsr 

To 9.65 g (30.3 mmoO of 4A in 40 mL of ethanol was added 20 mL of 
concentrated HCI and the mixture was stirred at room temperature for 2.5 h. 
The mixture was concentrated and the residue was diluted with ethyl acetate. 
15 The mixture was washed twice with saturated aqueous sodium bicarbonate 
and once with brine, dried over MgS04 and concentrated to give 5.12 g of 91 A 
as a yellow on. 

B. (R)-2-(3-tert-Butoxyca^ 

lndoi-3-vl)-proplonte arid 
20 :Accortflng to General Procedure A, 2.01 g (92 mmol) of 91 A and 2.00 g 
(92. mmol) of 3-tert-ButoxycarbonytamJno-3-methyrt acid were coupled 
to give (Rh2-(3-tBrt-Butoxycarbonylamir^ hHndol- — 

3-yl)-propionlc acid methyl ester. The crude ester was hydrolyzed according to 
General Procedure D to give 3.53 g of 91B as a white solid. 

25 C. (RHfr(fr(1HHmtol^ylH^^^ 

Dlperknne>1-carbon\riVettwtorbarnovrV1 .1-dimethyl-ethylVcarbamlc add tart* 
butyl ester 

According to General Procedure A, 350 mg (1.3 mmol) of 91 B and 510 
mg (1.3 mmol) of 50D were coupled and the product was purified by silica gel 
30 chromatography using a gradient of 60% ethyl acetate In hexane to 100% ethyl 
acetate to give 180 mgof91C. 

D. fflV3-Amfno^W1H.^ 

benzflmldazoH-ylljiip^ hydrochloride 

To 100 mg (0.27 mmol) of 91 C In 3 mL of ethanol was added 2 mL of 
35 concentrated HQ and the mixture was stirred at room temperature for 2 h. The 
mixture was concentrated and precipitated from ethanot/hexane to give 125 
mg of the title compound as a white sofid. 

MS (CI, NH3) 564 (MH+) 
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Example 92 

ffl)-Piperidine-4-rarboxv1ic add (244-f3-methvl-2^XD-2.3-dfhvdrp. 
benzolmidazol-1-vn^iperidlnh1-vn-1-rumhth^^ 

amlcte hyflrophiorWfl 

5 A. 4-(2-ow-2.3Hflhydrfr)^ 
acid Ert^utyl ester 

To a mixture of 1.00 g (4.6 mmol) of 4~(2-keto-1 -benzimldazollnyl)- 
pfperidlne and 1,00 g (4.6 mmol) of 4-dimethyjamlnopyridine in 20 mL of 
methylene chloride at 0°C was added 80 mL of dMert-butyl dicartxjnateln 80 

10 mL of methylene chloride dropwise over 30 mln. The mixture was allowed to 
warm to room temperature and stirred overnight The mixture was washed 
three times each with 10% HCI, saturated aqueous sodium bicarbonate and 
brine, dried over MgS04 and concentrated. The residue was purified by silica 
gel chromatography using an elutlon gradient of 50% ethyl acetate in hexane 

15 to 100% ethyl acetate to give 1.16 g of 92A. 

B. 4-f3-Meth\ri-2-oxo-2.3^lhyd^ 

carbpxytic add tert-tortyl ester 

To 390 mg(1-2mmoJ)of 92Aln3mLof DMF was added 47 mg(1.2 
mmoi) of sodium hydride (60% dispersion in mineral oil), followed by 520 mg 
20 (3.7 mmol) of iodomethane and the mixture was stined for 72 hat room 
temperature. The mixture was diluted with ethyl acetate and filtered. The 
filtrate was washed twice with brine and concentrated to give 400 mg of 92B. 

C. 1-Mpthyl^i>lperidin4-yhl,^ifihydr^gn^olmidffifti-2-one 
hydrochloride 

25 To 400 mg (1 J2 mmol) of 92B In 6 mL of ethand was added 3 mL of 

concentrated HCf and the mixture was stirred at room temperature for 1 J& h. 
The mixture was concentrated to give 330 mg of 92C as a white solid. 

D. ffli-4^2.r4.ra-Mefrvy-2^^ 

DiDeridirv1-vtM-naphthalen-2-d^ 
30 carfaoxyllc acid tert-buty! ester 

According to General Procedure A, 100 mg (0.37 mmoi) of 92C and 

159 mg (0.37 mmol) of 80A were coupled and the product was purified by 

sDica gel chromatography using an elation gradient of 100% ethyl acetate to 

4% methanol In ethyl acetate to give 120 mg of 92D. 
35 E. (RVPiperklin^4oTt>oyyflP acid ra-f4-(3-m9%Hfroxo-2^ 

ben*olmMjgQH-ylH?iperid^ 

flmttift hytircchlprfcta 
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To 120 mg (0.19 mmol) of 92D in 5 mL of ethanoi was added 2 mL of 
concentrated HCI and the mixture was stirred at room temperature for 1 £ h. 
The mixture was diluted with ethanoi and concentrated, and the residue was 
crystallized from ethanot/hexane to give 45 mg of the title compound. 
5 1H NMR (CDsOO, 250MHz) (mixture of rotamers) (partial) S 779-7.99 

(m, 4H), 7.43-7.78 (m, 3.5H), 7.30-7.39 (m, 0.5H), 7.01-7.19 (m, 3H) ( 526-5.39 
(m, 1 H), 4.6M.79 (m, 1H), 4.41-4.60 (m, 1H), 4.13-4.32 (m, 1H). 
MS (CI, NH3) 540 (MH+) 

Example A3 

10 {R>g4^Naohtha1en-2-vl-24ro^ 

dlhydn>-1H-lsolndote-5^arf>Q)cv?fe add ethvfamlde hydrochloride 

A. a.4>Dimethvl-b6nzolc arid ettwl ester 

A mixture of 10.00 g (66.6 mmol) of 3 t 4-dtmethylbenzolc add and 3 mL 
of concentrated sulfuric add in 200 mL of ethanoi was heated at 50°C for 2 h. 
15 and 65 e C for 6 h. The mixture was concentrated and the residue was diluted 
with ethyl acetate and washed twice each with brine, saturated aqueous 
sodium bicarbonate, and brine. The solution was dried over MgS04 and 
concentrated to give 12.0 g of 93A. 

B. a:4^Bi5-bromornethyt-berttQtc arid ethyl ester 

20 A mixture of 12.0 g (67.3 mmol) of 93A, 26.10 g (146.6 mmol) of N- = 

bromosucclnlmide and 130 mg (0.79 mmol) of 2 r 2 , -ezobis(isobutyron!trfle) In 
130 tnL of carbon tetrachloride was heated at reflux for 17 h. After cooling to 
room temperature, the mixture was filtered and concentrated to give 22.0 g of 
93B as a yellow oil. 
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C 2.3-DihvdfD>1H>isoIndQl^5-carboyyi!c acid othvi ester 
To 22.0 g (65.4 mmol) of 93B in 150 mL of benzene was added a 
solution of 7.87 g (734 mmol) of benzylamine and 15.27 g (151 mmol) of 
tdethylamine in 50 mL of benzene dropwlse over 30min, and the mixture was 
5 then refluxed for 18 h. After standing at room temperature for 24 h, the mixture 
was filtered and the filtrate washed once each saturated aqueous sodium 
bicarbonate and water. The solution was dried over MgS04 and concentrated. 
The crude 2-Benzyl-2,3-dihydro-1 H-isoindole-5-carboxyfic acid ethyl ester was 
dissolved bi 100 mL of ethanol and 20 mL of water and 2.00 g of 10% 
10 palladium on carbon was added. The mixture was hydrogenated for 18 h at 45 
psi, filtered and concentrated and the residue was purified by silica gel 
chromatography using an edition gradient of 100% ethyl acetate to 10% 
diethylamlne In ethyl acetate to give 220 mg of 93C. 
D. 2^n-tert^utqyy^ 

15 naphthaleiy2-vlpmo1onvn-2a-dihvd^ acid ethyl 

ester 

According to General Procedure A, 200 mg (1.05 mmol) of 93C and 
446 mg (1.05 mmol) of 80A were coupled to give 460 mg of 93D as a brown 
solid. 

20 E. fflV>2424(1-tert^utoxY^ 

rttphthalar^2-vl-proplon^^ 
cartx>xyllc aati 

To 410 mg (0.68 mmol) of 93D In 50 mL of ethanol containing 1 .05 mL 
of 2N NapH was stirred overnight at room temperature. The mixture was 
25 concentrated and the residue partitioned between chloroform and 10% HCi. 
The layers were separated and the aqueous portion was extracted twice with 
chloroform. The combined organics were concentrated to give 350 mg of 
93E. 

P. 442>f5-Ethv1carbamovH .3-dihyriro4mlndol-g-vll1 -naphthalene- 
30 vlmethvl-2^xo-ethvlcaite^ acid tert-butyl ester 

Accoidng to General Procedure K 350 mg (0.61 mmol) of 93E and 50 
mg (0.61 mmol) of ethyiamine hydrochloride were coupled and the product 
was purified by silica gel chromatography using a gradient of 100% ethyl 
acetate to 4% methanol in ethyl acetate to give 40 mg of 93F. 
35 Q. (RKHS-Naphthaien-^ 

nroplQnyl)-2.3stihv0rfr^ acid ethylamirie 

hydrochloride 
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To40 mg(0.07mmol)ot93Fin5mLof ethanol was added 2 mL of 
concentrated HCI, and the mixture was stirred at room temperature for 2 h. The 
mixture was concentrated and the residue crystallized from ethanot/hexane to 
give 16 mg of the title compound as a white soDd. 
5 1 H NMR (CD3OD, 250MHz) (mixture of rotamers) (partial) 5 8.63 (d, 

1H), 7.71-7.90 (m, 6H), 7.39-7.65 (m, 4H), 5.01-5.20 (m, 2H), 4.67-4.93 (q, 2H), 
4.48-4.59 (m,1H). 
MS(a,NH3) 499 (MH+) 

Example 94 

10 fRV1-Methvl-Dloeridtn9-4^carfaoxyl?c acid (1-naphthalen- 2>v1meth^2-oxo-^4> 
f2-phenvl-ben20lmlda20l-1-vlVpfDeridln-1-yl)-ethylV-amlde hydrochloride 
A. (RVVMethvl-DlDeridine-4-carfaoxvlfc acid H-naphthalerv2-ylmethYt. 
2TQXteg44-(2^henvl-benzoimld^^^ 
hydrochloride 

15 To40 mg (0.06 mmol) of 82B In 4 mL of methanol was added 40 mL 

(0.64 mmol) of acetic add, 0.16 mL (0.16 mmot) of 1M sodium 
cyanoborohydride in THF, 12 mL (0.15 mmol) of formaldehyde and 40 mg of 
3A molecular sieves and the mixture was stirred for 72 hat room temperature. 
The mixture was concentrated and the residue dissolved In ethyl acetate, 

20 washed twice with 2N NaOH and once with brine, dried over MgS04 and 
concentrated. The solid was recrystaUized from ethanot/hexane to give 24 mg 
of the title compound. 

1 H NMR (CD3OD, 250MHz) (mixture of rotamers) (partial) 5 7.81-7.98 
(m, 4H), 7.40-7.76 (m, 10H), 7.27-7-39 (m, 2H), 524-5.38 (m, 1H), 2.37 (e f 3H). 

25 MS (CI, NH3) 600 (MH+) 

Example 95 

mV2-Amtno-N41-benzvl-2-oxo-2-f4^^ 

1-vn-ethvl)-lsobutvramide hydrochloride 
A. ffll2-(24ert-ButoxvcaTbond^^^ 
30 PhSDidjIBBlQDte ftCiti 

To a mixture of 500 mg (3.03 mmol) of ^phenylalanine and 910 mg 
(3.03 mmol) of 33A in 10 mL of water and 40 mL of dloxane was added 126 
mL (9.08 mmol) of triethylamlne and the mixture was stirred at room 
temperature for 30 mln M and then heated at 30°C for 16 h. The mixture was 
35 diluted with chloroform and the aqueous portion acidified to pH 4 with acetic 
acid. The layers were separated and the organic phase was washed three 
times with brine, dried over MgS04 and concentrated to give 488 mg of 95A. 
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B. fflW1 -f 1 >Ben2vt-2>oxQ.2>r4^pheny<^en2oimlda2Ql>1 -vn-oiperidiri> 
1-vn-emyffarfaflmoyfyi-methvl-ethytVcarfaamte acfd tert-buM ester 

According to General Procedure A, 76 mg (022 mmol) of 95A and 60 
mg (022 mmol) of 500 were coupled and the product was purified by silica gel 
5 chromatography (7525 v/v ethyl acetate:hexanes) to give 1 20 mg of 95B. 

C. mi-2-Am!no-N-(1-b9n2vl-^xo.2^ 

pIperMirhl-Yn^thYlMsQbMtyrgmWp hydrpchtartcte 

To 120 mg (020 mmol) of 95B In 5 mL of ethano) was added 5 mL of 
concentrated HCI and the mixture was stirred at room temperature for 40 mfn. 
10 The mixture was diluted with ethanol and concentrated and the residue was 
crystallized from methanol/hexanes to give 65 mg of the title compound as a 
white solid. 

1 H NMR (CD3OD, 300MHz) (mixture of rotamers) (partial) 5 824 (d, 
0.5H), 7.64-7.90 (m, 8-5H), 721-7.43 (m, 5H). 5.17-527 (m, Q.33H), 5.02-5.09 
15 (m, 0.67H). 4.18-426 (m, 0.33H), 3.94-4.06 (m f 0.67H), 1J1 (s, 2H), 1.56 (e, 
3H), 1.48 (s, 1H). 
MS (CI, NH3) 510 (MH+) 

Example 96 

fflV2-Amlno-N-r2-f2^e^^ 

20 fithylH^Pbutyramlde hydrochloride 

A. ffiW2-f2-t«rt-Butoxwar^ 
methv!-1H-<ndol-3-yf>-proptente add 

To a mixture of 1 g of D-2-Methyl tryptophan (4.6 mmol) and 151 g (5 
mmol) of 33A in 92 mL of water and 57 mL of dioxane was added 1.4 mL (10 

25 mmol) of triethytamine and the mixture was stirred at room temperature for 16 
h. The mixture was diluted with chloroform and the aqueous portion acidified 
to pH 4 with acetic acid. The layers were separated and the organic phase 
was washed three times with brine, dried over MgS04 and concentrated to 
give 1.9 g of 96A. 1 H NMR (CDCI3, 250 MHz) (parte!); S 2A (s, 3H), 32 (dd, 

30 2H),4.6(m > 1H) f 6j9(m,2H) f 7.18(mJH) f 7^(bd f 1H) l 7^(m ( 1H) 
MS (CI, NH3) 404 (MH+) 

B. fRM1-MethvM42-(2^ 
carfaonyl)^1hvIcarte^ add tort-butyl ester. 

According to General Procedure A, 250 mg (0.62 mmol) of 96A was 
35 coupled to 109 mg (0.68 mmol) of 4-phenyipiperidine and the product was 
purified by silica gel chromatography (2% MeOH-CH2d2) to give 140 mg of 
96B as a brown (til. 
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C. fR)-2-Amlnp-N-fg-(2-m8ihyHH^ 

carbonvn-ethvtHsobutvramlde hydrochloride. 

To 140 mg of 96B in 4 mL of ethanol was added 2 mL of concentrated * 
HCi and the mixture was stirred at room temperature for 4 h. The mixture was 
5 concentrated to give 85 mg of the title compound after activated charcoal 
treatment and trituration of the pink solid with ether. 1 HNMR(CD30D, 
250MHz) (partial) (mixture of rotamers): 6 1 .65 (6H). 2.35(s,3H)3.8 (bd, 1H), 
4.45 (bd.1H), 5.7 (m f 1H), 65 (d, 2H). MS (CI, NH3) 447 (MH+) 

Example 97 

10 fRV2-Ammo-N-f1-f4-benzv1-DlDBridln6.1.<arfaonyn-2-fimndol^Yn^^ 

teofeutvramldB totdacbJoriite 

A. fRM1-!1-f4-Benzv|.DiperidlnB-1.carhonyn.2-(1H^ndol-3-yt). 
cthvltaffaamoyn-lwnethyl^thylWMrhqrnlc acid tert-buM ester 

According to General Procedure A, 122 mg (0.03 mmol) of 4C was 
15 coupled to 50 mg (0.028 mmol) of 4-ben2ylpiperidine and the product was 
purified by silica gel chromatography (2% MBOH-CH2CI2) to give 145 mg of 
96A as a brown on. 1h NMR (CD3OD, 2S0MHz) (partial): 8 1.4 H (15H), 3.1 (t, 
2H), 3.55 (bd, 1H), A3 (bd, 1 H), 7.45 (d, 1H), 7.6 (d,1H). MS (CI, NH3) 647 
(MH+). 

20 B. fflV-2.Afrtnc^-H.f4-bfln^.ptMrid 

ethvmsobutvramlda h-^mrhlnrirlo 

To 135 mg of96A in 3 mLof ethanol was added 1 mL of concentrated 
' HCI and the mixture was stirred at room temperature for 4 h. The mixture was 
concentrated to give 85 mg of the title compound. 1 H NMR (CO3OD, 250MHz) 
25 (partial): 5 1.6 H (6H), 3.7 (bd, 1H), 45 (bd, 1H). 5.1 (m. 1H). 7 A (o\ 1H). 7.55 
(d,1H). MS(CI,NH3) 447 (MH+). 

Example 68 

fflV2-Atrinc-N-f2-/1H.lnrtol-3-vlW4-phe^ 

hydrocharidfi 

30 A.141-fRVf1H-lndd^methylVg^xo.244^ em rf^ Pe rid1n.1.yl). - 

ettwlcarbamovlV1-methyl-etrivtWarfaamtc acid tert-butyl ester 

Using General Procedure A, 4-phenylplperidJne (150 mg, 053 mmol) was 
coupled with 4C (362 mg, 0.93 mmol) and the product was purified on silica gel using • 
a gradient of 50% EtOAc/hexanes to 75% EtOAc/hexanes to give 530 mg of a white 

35 solid. 1H NMR (CDCB, 250 MHz) (mixture of rotamers): 6 8.16 (s, 1 H), 6.05 (s, 1 H), • 
7.78 (d, 1 H), 7.64 (d, 1 H), 755 (m, 1 H). 725 (m, 14 H), 6.80 (d, 2 H), 556 (m, 2 H), 
5.0 (bs. 2 H), 452 (m. 2 H),455 (m. 2 H). 3.1 8 (m. 4 H), 2.4 (m, 4 H). 1 .68 (s,6H), 1.58 
(S, 3 H), 155 (s, 3 H), 150 (s, 18 H); MS (a, NH3): 534 (MH+). 
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B. fRl2-Amino.N-r9.ri H-»ndQ»-3-vn.f4-nhflnylplpflrtdlnB.1^flrbOfWlVethy«). 
isobutvramlde hvdmchorida 

The product from step A (514 mg) was deprotected according to General 
Procedure C to give 430 mg of the title compound as a white solid. 1 H NMR (CD3OD, 
5 250 MHz): 8 755 (m. 1 H), 752 (m, 1 H), 7.05 (m, 7H, 6.75 (d, * H>, 5.18 (m, 1 H), 5.18 
(m, 1 H), 4.45 (m, 1 H), 3.85 (m, 1 H). 3.12 (m, 2 H). 2.4 (m. 2 H). 155 (e, 12 H), 1.4 (s. 3 
H); MS (CI, NH3): 434 (MH+). 

Example 99 

(RV2-Amlno.N-l2-f5.fluoro-1H-lndol-3-^^ 

10 isQbMtymmJde hydrochortde 

A. 11-11-/ RW5 -fluoro-1 H-liKtot-3-y»methyl).g-OKQ-2^44>henvlH3iDen\lin-1^n. 
ethvlcarbamovtM -methvl-Bthvl^-carfaamlc acid tart-butyl aster 

Using General Procedure A, 4-phenylpiperidine (20 mg, 0.123 mmol) was 
coupled with 33B (50 mg, 0.123 mmol) and the product was purified on silica gel 
1 5 using a gradient of 75% EtO Ac/h exanes to 1 00% EtOAc to give 60 mg of 99A as a 
white solid. 1 H NMR (COCO. 250 MHz): 5 8.55 (m, 1 H), 7A5 (m, 6 H), 7.0 (m, 1 H), 
65 (d, 1 H), 55 (m, 1 H), 5.1 (m, 1 H), 4.7 (m, 1 H). 3.78 (d, 1 H), 32 (m. 2 H), 25 (m. 2 
H), 1 55 (8. 3 H), 150 (8, 9 H), 155 (s. 3 H); MS (CI, MH3): 552 (MH+). 

B. <RV2-AmlnQ-N.r2-(S.fluoro-1 H-lndol-3-yn-f4-nhenv»piDBrldln»1 -carbonyn- 
20 ethyTHsobutyiamlda hydrochloride 

The product from 99A, (60 mg), was deprotected according to General 
Procedure C to give 50 mg of the hydrochloride salt of the title compound as a white 
solid. 

1 H NMR (d4rMeOH, 300 MHz): 5 755 (m, 7 H), 6.85 (m, 2 H), S2 (m, 1 H), 45 
25 (m, 1 H), 3.6 (d, 1 H), 3.1 (m, 1 H). 254 (t, 1 H), 25 (m, 2 H), 159 (s, 12 H). 1.45 (s. 3 
H); MS (a, NH3): 452 (MH+). 

Example 100 

im-2.AmlnrvN-rP.hfin^Mrtfam/M.f4.nh^ 

Isobutyramlde hydroehloridB 
30 A f1.rRUBen7ylMilfanylmamvl.g^tv2W4.phanvl^lPflrid1n.1.v^ 

carfaamle acid tart-butyl ester. 

According to General Procedure A, 400 mg (1 28 mmol) of N-t-BOC-S- 
benzyl-D-cystelne and 206 mg (1.28 mmol) of 4-phenylpfperidine were 
coupled and toe product purified by silica gel chromatography (9:1 v/v 
35 CHOa/MeOH) to afford 572 mg of 1 00A. 

1 H NMR (CDCI3 250 MHz) 8757-7.13 (m, 10H), 5.49 (dd, 1H). 451 (dd. 
1H), 4.73 (d, 1H), 351-3.71 (m, 3H), 3.14-2.92 (m, 1H), 2.80-255 (m, 4H), 151- . 
153 (m, 4H), 1.46 (s, 9H). MS (CI, NH3) 456 (MH*) 
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B. fRV-2-Amlno-3.benzvlsulfanv<.1-f4-Dhenvl.pipBridin.1.vll.Dropan-1- 

ona. 

According to General Procedure B, 514 mg (1.13 mmole) of the product 
from 100 A was deprotscted to afford 445 mg of 100B. 
5 1 HNMR (CD3OD 250 MHz) 6 7.44-7.14 (m, 10H), 4.60 (d, 1H), 4.48 (dd. 

1H), 339 {d, 1H), 3.87 (s, 1H), 3.68-3.63 (m, 1H), &21-3.01 (m, 1H), 2.96-2.73 
(m, 4H). 1.88-1.73 (m, 2H), 1.67-1 34 (m, 2H). MS (CI. NH3) 355 (MHT*) 

C. f1.f1»iR\-B6n2Vlsulfanvlmethvl-2-oxo-2-f4-Dhenvl-DlpericHn-1-yl\. 
Bthvlcaitoamovn-1 ^ethyt-ethyfl-carbamlc add tart-butyl ester. 

10 According to General Procedure A, 78 mg (0.38 mmol) of N-t-Boc-a- 
methytalanlne and 150 mg (0.38 mmol) of 100B were coupled and the product 
purified by silica gel chromatography (19:1 vAr CHCl3/MeOH) to afford 212 mg 
of 100C. 

*H NMR (CDCI3 250 MHz) 8737-7.04 (m, 10H), 5.06 (dd, 1H). 4.96 (3. 
15 1H), 4.70 (d. 1H). 3.85-3.69 (m, 3H). 3.11-2,88 (m, 1H), 235-Z77 (m, 1H), 2.74- 
2.58 (m, 3H), 1.89-1.74 (m, 3H), 133-1.54 (m, 2H). 130 (s. 3H), 149 (s, 3H), 
1 .42 (8, 9H). MS (CI, NH3) 540 (MH+) 

D. fRV.2-Amlno-N.fi -benzvlsulfanvlmethvl.2-oico-2-f 4.ohenvl-DlDarid1n.1 -ytW 

ethylHfipbvrtyramlde hydrochlorMft, 
20 The product from 100C (153 mg, 038 mmol) was dissolved In 4 mL of 
ethanol and 2 mL of concentrated HCt were added and the mixture stirred at 
room temperature for 4 h. The mixture was concentrated, azeotroped 3X with 
MeOH and 2X with methylene chloride to give 124 mg of the title compound as 
a white solid. 

25 1 H NMR (CD3OD 250 MHz) 6 737-7.19 (m, 10H), 4.97^I.9S (m, 2H), 

4.68 (d, 1H). 3.81-3.78 (m, 3H), 3.12-3.01 (m. 1H), 2*6-2.66 (m, 4H), 132-1.74 
(m, 2H). 1.63 (s, 3H), 130 (d, 3H). MS (CI, NH3) 440 (MH+) 

Example 101 
iRlg.AnMno-N-T4-pheirvM-r4-Dhan^ 

teobHtyrarrtdfl hydrochloride 

A. {i-M^yl-H4-phenvt-H4i?hflnvl-plppi1dlnB-1^rt»nyl)- 

hutvlp.flrfaamovn-ethvtVcartiamlc aeM tert-buM aatar. 

The product from 620 (1 16 mg, 0.307 mmol) was coupled to 4- 
phenylplpeiidine (49 mg, 0.307 mmol ) using General Procedure A to give 
35 135mgof101Aassnoll. MS (CI, NH3): 522 (MH+). 

B. fRV2-Am1no-N-f4-oherwM.f4-ph^ 
isoputyramldB hydrochloride. 
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The product from 101 A (109 mg, 0.209 mmol) was deprotected 
according to General Procedure C and the product was purified on silica gel 
(chromatatron) using a gradient of 0% MeOH/ CH2CI2 to 100% MeOH. The 
product was concentrated In vacuo, dissolved In 5 mL of MeOH, and 0J2mL of 
5 0.98 N HCI were added. The solution was stirred at room temperature for 30 
m!n. v concentrated, azeotroped 3X with methanol, 2X with methylene chloride 
and dried to give 63 mg of the title compound as a white foam 

1H NMR (d4-MeOH, 300MHz) ( partial ) 57J2(m, 10H), 4.6(m, 1H), 
4.05(m,lH), 3.19(m, 1H), 2J8(m, 4H); MS (CI, NH3): 422 (MH*). . 
10 Example 102 

(RV3-Amlnp-M3^n?ytaw^ 

teoNrtyramlde hytirpchtorite 
A. (RHH1-Ppn^owmpthyh^xo-2^phPnyl-p{periril^1-Yl^ 
QthylcaTbampylhymethyt-^Harteprnte islti tsrt-butyl ester* 
15 According to General Procedure A, 4-phenylpiperidlne (237 mg, 1.47 

mmol ) was coupled with 559 mg (1.47 mmol ) of the product from Example 3. 
Purification on silica gel using a gradent of 0% MeOH/ CH2CI2 to 1% MeOH/ 
CH2CI2 gave 500 mg of an oil. MS (CI, NH3): 524 (MH+). 

20 ethylHgpfrMtyramMp hyrirpchtorittei 

The product from 102A (480 mg, 0.917 mmol) was dissolved In 12 mL 
of ethanoi and 6 mL of concentrated HCI were added and the mixture stirred at 
room temperature for 4 h. The mixture was concentrated, azeotroped 3X with 
MeOH and 2X with methylene chloride to give 369 mg of the title compound as 
25 a white foam. 

1 H NMR (d4-MeOH, 300 MHz):S 7.25(rn, 9H), 7.05(d, 1 H), 5.15ft 1H), 
4.6(bd, 1H), 3.75(1^ 2H) f 3.18(m, 1H), 2.8(m, 2H), 1.6(m f 11H); MS (CI, NH3): 
424 (MH+). 

Example 103 

30 fRW2-Am1no-N424>anzorbTthS^^^ 

ethyn-tsobutyramide hydrochloride. 
A. fRHg-BenzofbTthtophen^YM-f^h^ 

Bfladbaitemte add tefl&uM pster. 

According to General Procedure A, 534 mg of (R)-3~Benzo[b]thIopheo-3* 
35 yl-2-tert-butoxycart)onylarnlno-propiOTlc acid was coupled with 4- 
phenylplpertdine (268 mg) to give 700 mg of 103 A as a colorless foam. 

MS (Q, NH3): 465 (MH+). 
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B. ffl^-2-Amino-3-bBnzQrb1thiQphpn-3-v»-1-f4-ohenvl-p»Daridln-1-vn- 

prcpan-1-om 

The poduct from Example 103 A, (740 mg,1 J59 mmol ) was dissolved In 
12 ml of ethanol end .6 rnL of concentrated HCI were added and the mixture 
5 stirred at room temperature for 4 h. The mixture was concentrated, azeotroped 
3X wim MeOH end 2X with methylene chloride to give 528 mg of 103B as a • 
white solid. MS (a, NH3):" 365 (MH+). 

c. (H2-Benzplb}toippherh3-yH^ 
Pthylcafbpmpyfhl-fflettiyl-gthvl^rtMmlc acid ten-butyl eater. 
10 Using General Procedure A, N-t-BOC-a-methyialanlne (118 mg, 0.581 
mmol) was coupled with the product from 103B (233 mg, 0.581 mmol) to give 
100 mg of 103C as an oil. 

MS (CI, NH3): 550 (MH+). 

D. m^g-Amlno.N.r2-benzorbWhlnohan.3.vl-1.r4^hanyl^ilperidlna.1. 
15 cart>onvlV^«hynHfiQhtJtyramldB hydrochloride. 

The product from 103C (95 mg, 0.173 mmol ) was dissolved in 4 mL of 
ethanol and 2 mL of concentrated HCI were added and toe mixture stirred at 
room temperature for 4 h. The mixture was concentrated, azeotroped 3X with 
MeOH and 2X with methylene chloride to give toe title compound as a light* 
20 yellow soUd (67 mg ). 

1 H NMR (CD3OD, 300 MHZ) (partial) 6 7.9(m, 2H), 7.41(m, 3H), 7.19(m, 
4H), 6.9(d, 1H), 5.35(m, 1H). 4.55(m, 1H), 3.9(bt 1H), 3.45(m, 1H), 225(m, 1H), 
2.65(bt, 1 H), 249(m, 2H); MS (a, NH3 ): 450 (MH+). 

Example 104 

25 mVPiDaridine-4-earfaowlle acid fg.naphthaten.1.yl.144.fahenvl^>mplonyl. 
amlnoWiinaridlna.1^artiofwn^<hvn-anildft hydrochloric 

A. fRV4.f2-Naphthalflrw1.yMJ4.{phariY^ 
catoonvll-eto^carfaamovfl-olDeridlne-l-mrtioxvlte acid tert-buM aster. 

According to the method outlined in General Procedure A (substituting 
30 DMPforsolvemtoplaceofa<2Cl2),54rng(023mmol)of4-(N- 

propionyianJlino)-plperidlne and 99 mg (023 mmol) of 78A were coupled to 
give 165 mg of 104A as a pale yellow oil. 

1 H NMR (CDCI3, 250MHz, partial) 5 825-821 (m, 1H), 7.74-7.71 (m, 
1H), 7.50-7.08 (m, 7H), 6.92-6.69 (m, 3H), 520-5.12 (m, 1H), 420^422 (m, 2H), 
35 4.18-4.02 (m, 2H), 3.09-2.85 (m, 2H), 2.72-2.60 (m. 2H), 230-208 (m, 2H), 
1 .82-1.73 (m, 2H), 1.41 (s. 9H), 022-024 (m, 3H). 
MS (CI, NH3) 641 (MH+) 
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B. (R).PIperidina-4-carboxylic arid f2-naphthalen-1-yl-1-f4-fDhenyt- 
propionvt-amlnoVDlDertdine-l-carbonyn^thvlVamkle hydrochloride 

165 mg (023 mmol) of 104 A was treated with 2 mL of HCI-satu rated 
dloxane for 17 hours. Concentration in vacuo, followed by three 
5 concentrations from 1 5 MeOH-totuene provided 1 08 mg of the title compound 
as a white solid. 

1 H NMR (CD 3 OD. 250MHz, partial) 6 8.13-8.08 (m, 1H), 7.BB-6.85 (m, 
11H), 527-5.19 (m, 1H), 1.66-1.80 (m, 2H), 053-0.88 (m, 3H). 
MS (CI, NH3) 541 (MH+) 
10 Example 105 

(Ry2.Amlno^.r2-naphthalan.1-yM.M.Dh6^ 

IsobutyramldB hydrochloride 
A. (H).ri .MethvM J2-^aphthalan-1^I.WA-phanyt.plpftridinft-1 - 
rarfaonyn^lhylraibamoyn^thvn-cartiamlc add tert-butvl astar. 
15 . According to the method outlined in General Procedure A (substituting 
DMF for solvent In place of CH2CI2), 88 mg (0.55 mmol) of 4-phenylplperfdine 
and 219 mg (0.55 mmol) of 64A were coupled and tire resulting product was 
purified by silica gel chromatography (2:1 to 1:1 to 12 hexane-EtOAc) to give 
163 mg of 105A as a white solid. 
20 1 H NMR (CDO3. 250MHz) 5 6.46-8.40 (m, 1H), 7.64-7.75 (m. 2H), 

7.65-759 (m, 1H), 751-7.14 (m, 7H). 6.8M.82 (m, 1H), 552-5.47 (m, 1H), 5.05 
(br s, 1H), 4.65-4.53 (m, 1H), 3.86-3.75 (m, 1H). 3.34-3.08 (m, 2H), 2.71-2.63 
(m, 1H), 2.46-2.18 (m, 2H), 151-153 (m, 2H). 158 (s, 3H), 153 (s, 3H). 1.48 (a, 
9H), 1 29-1 26 (m, 2H), 0530.75 (m, 1H). 
25 MS (CI, NH3) 544 (MH+) 

B. mUg-Amhv>-Nl^g^BPhthaten.1^t.WA-nhprwt-nlr>flririlnt>-1. 
carfaonylValhvlMfiQhiitvmmlrifl hydrochloride. 
120 mg (022 mmol) of 105A was treated with 2 mL of HCI -saturated 
dloxane for 17 hours. Concentration in vacuo, followed by three 
30 concentrations from 15 MeOH-toluene provided 60 mg of the title compound 
as a white solid. 

1 H NMR (CD3OD, 250MHz, partial) 8 8244.12 (m, 1H), 751-753 (m, 
2H), 757-7.40 (m, 3H), 726-7.10 (m, 5H), 651 (d, J=75, 1H), 5.42-558 (m, 
1H), 4.46-4.40 (m, 1H). 3.68-3.48 (m, 2H), 259-2.78 (m. 1H), 248-259 (m, 2H), 
35 1.63 (s, 6H), 058-0.91 (m, 1H), 0.71-054 (rn, 1H). 
MS(d,NH3)444(MH+) 
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Example 106 

(ffl-2-Amlnp-N-f 1 -npphttialMi-1 -ylmflthyl-2-flxo-2-(4-phgnpxyi?lp9rtfflr>-l-yi)- 

Bthvn-lsobtihmipilcto hydrochloride 
A. jt-Phanow-oioerldlne-l-taifaoxync add tert-butvl ester 
5 To a solution of 403 mg (2.0 mmol) of N-tert-butoxycarbonyW- 

hydroxypfperidine, 186 mg (2.0 mmol) of phenol, and 525 mg (2.0 mmol) of 
triphenytphosphlne in 50 mL of THF was added 0.315 mL of 
diethytazodicarboxylate. The resulting solution was stirred at room 
temperature for 2 days. Concentration In vacuo and purification via silica gel 
10 chromatography (10:1 hexane-EtOAc) provided 366 mg of the title compound 
es a colorless oil. 

1 H NMR (CDCI3 250MHz) 6 7.31-7.21 (m, 2H). 6.97-6.63 (m. 3H), 4.49-4.44 
(m, 1H), &7S-3.66 (m. 2H), 328-320 (m, 2H), 2.05-1.91 (m, 2H), 1.61-1.72 (m. 
2H), 1.47 (s, 9H). MS (CI, NH3) 278 (MH+) 

15 B. 4-phenpXYPlPeririlns 

355 mg (128 mmol) of 106 A was treated with 5 mL of Hd-saturated 
dioxane for 1 6 hours. Concentration In vacuo, followed by trituration with ether 
provided 196 mg of 106B compound as a white solid. 1 H NMR (CD3OD 
250MHz) 8 7.31-7.26 (m. 2H), 7.00-6.93 (m, 3H), 4.72-4.66 (m, 1H), 3.43-355 

20 (m, 2H), 325-3.17 (m. 2H), 2.19-2.1 0 (m, 2H), 2.07-J.99 (m, 2H). MS (CI, NH3) 
178 (MH+) 

C. mW1 -Methyl.1-ri ^atihthalan-1-ytmBthyl.g^>YO-g-f^hflnQiry. 
pjperidln.l-yl^^hvltaifaamovn^hvn^itemle add tert-buM ester 

According to the method outlined In General Procedure A (substituting 
25 DMF for solvent In place of CH2CJ2), 57 mg (022 mmol) of 106B and 117 mg 
(029 mmol) of 64A were coupled and the resulting product was purified by 
silica gel chromatography (1 :1 hexane-EtOAc) to give 1 26 mg of the title 
compound as a white solid. 1 H NMR (CDCI3 250 MHz) 8 8.46-827 (m, 1 H). 
7.87-7.76 (m, 2H), 7.63-7.59 (m, 1H), 7.53-7.48 (m, 1H), 7.41-7.17 (m, 4H), 
30 6.93-6.69 (m, 1 H), 6.76-8.69 (m, 2H), 526-525 (m, 1H), 4.99 (br 6, 1H). 3.76- 
3.72 (m, 2H), 1.64 (s, 3H), 122 (a, 3H), 1.47 (8, 9H). 
MS(CI,NH3)560(MH+) . 

D. 2-Amlrto-N-f i 1-naDhmalen-1-ylrne1rty|.2^yo.2.f4-phanoxv^ 
1 -yl\^tlTvn^Mbtitvramlde 

35 To 135 mg of 106C in 2 mL of ethanoT was added 2 mL of concentrated 
HQ and the mixture was stirred at room temperature for 2 h. The mixture was 
concentrated, azeotroped with acetonftrile, triturated with ether, filtered, and 
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dried to give 57 mg of the title compound as a white solid MS (CI, NH3) 460 
(MH+) 

Example 107 

(ffl-2-4mtnp-N-H -d Nodoi-fryimethvIV^^^ 

5 yfVBttiyjWlsobutvramide hydrochloride 

A. 4>Phenvtamin(yDiDeridine-l^arfaoxync acid tert-butyt ester 

1.53 g {7.68 mmol) of BOC-piperidone and 18.4 g (77 mmol) of sodium 
sulfate in 28 mL acetic acid were treated with 0.78 mL (8.6 mmol) of aniline. 
After 10 min, 82 g (39 mmol) of sodium trfacetoxyborohydride was added. 

10 After 45 min, the solution was poured onto ice, and neutralized by portionwise 
addition of solid sodium bicarbonate (ca. 45 g). The resulting solution was 
extracted with five portions of CHCI3; the organtcs were washed with brine, 
dried over MgSO^ filtered, concentrated, and purified via flash 
chromatography (10:1 to 5:1 to 2:1 hexane-EtOAc) to provide 1 .703 g of the title 

15 compound as a white solid. 

iH NMR (CDCI3, 250MHz) 5 7.19-7.13 (m, 2H), 6.73-6.58 (m, 3H), 4.11- 
4.02 (m, 2H), 3.52-3.40 (m, 2H), 2.98-2*0 (m, 2H), 2.1 0-2.02 (m, 2H), 1 .48 (s, 
9H), 1.42-128 (m.2H). 

B. PhftnyhPiwridln-4-yi-aminft 

20 124 mg (0.45 mmol) of 107 A was treated with 3 mL of HC)-saturated 

dtoxane for 15 hours. Concentration In vacuo, followed by three 
concentrations from 1:5 MeOH-toluene provided 105 mg of the title compound 
as a white solid 

1H NMR (CD3OD, 250MHz) 6 7.66-7,52 (m, 5H), 3.97-3.86 (m, 1H), 
25 a62-3.50 (m f 2H). 3.16-3.05 (m, 2H), 2.30-222 (m, 2H), 2.15-1 .98 (m, 2H). 
MS (CI, NH3)177(MH+) 

C. f 1 41-J1 H-indol-3-v1methvn.2-ox^^ ^ 
ethvicarfaamovn-l-methytethv^ acid tert-butvl ester 

According to the method outlined In General Procedure A (substituting 
30 DMF for solvent in place of CH2CI2). 100 mg (0.40 mmol) of 107B and 134 mg 
(0.36 mmol) of 64A were coupled and the resulting product was purified by 
silica gel chromatography (0-2% MeOH in CHCI3) to give 205 mg of 107C as 
a white solid. 

1H NMR (CDCI3, 250MHz, partial) 6 8224.14 (m. 1H), 7.71-7.60 (m, 
35 1H) f 7.39-7.06 (m, 7H), 6.604.52 (m, 1H), 6.52-6.44 (m, 2H), 527-5.19 (m, 1H), 
4.93 (br 6, 1H), 4.38-424 (m, 1H), 352-3.47 (m, 1H), 3.30-3.0B (m, 3H), 2.68- 
2.50 (m, 1H), 1 JSZ (S, 3H), 1 50 ($, 3H) f 1.46 (2, 9H). 
MS (CI, NH3)548 (MH+) 
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0. g-Amlno-Mf 1 -/1 H.inttol^-ylmethv!V2-oxo-2-f4-Dh9nvlam>no- 
nloeridln.1.v>t-eihvtl48Qbutvranilda 

197 mg (0.36 mmof) of 107C was treated with 2 mL of HCt-saturated 
dloxane for 15 hours. Concentration in vacuo, followed by three 
5 concentrations from 1 :5 MeOH-toluene provided 1 41 mg of the title compound 
as a white solid. 

1 H NMR (CD3OD, 250MHz, partial) 6 7.52-7.30 (m, 8H), 7.15-6.97 (m, 
4H), 5.23-5.12 (m, 1H), 4.60-4.52 (m, 1H), 4.00-3.82 (m. 1H), 324-3.12 (m, 2H), 
1.59(s,3H),1.48(s,3H). 
10 MS (Q. NH3) 448 (MH+) 
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CLAIMS 

1. A compound of the formula- 



Z 



5 




wherein 

2 is -OOCR^LCOANR 4 ^; 
Li8NR 6 f OorCH2; 

W Is hydrogen or in combination wfth X Is a benzo fusion in which W and 
15 X are finked to form a phenyl ring optionally substituted with one to three 
substituents Independently selected from R 3 ® T-R 3b and R 12 ; 

Y is hydrogen, C1-C6 alkyl, C4-C10 cycloalkyl. aryl-K-, phenyHCi-Ce 
aJkyJ)-K- or thienyi-(Ci-C6 aIkyJ)-K- t each ring optionally substituted with one to 
three substituents independently selected from and R 12 , wherein K Is 

20 abond f O,S(0) m ,orNR2a. 
XIsOR2,r2. * 

R^-M-N-Aiyl , \_ t— , 
25 R 9 



30 




or X in combination with W is a benzofusion in which W and X are linked to 
35 form a phenyl ring optionally substituted with one to three substituents 
independently selected from R 3a ,-T-R 3b and R , 

R 1 is C1-C10 alkyl, aryl, aryt (C1-C6 elkyi) and C3-C7 cycloalkyl (C1-C6 
alkyl) or C1-C5 alkyt-Kl-Ci-Cs alkyl, aryt (C0-C5 alkylH0-<Ci-C5 alkyl), 
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(C3-C7) cycloalkyl(Ci-C5alkyl)-Kl-(Ci-C5 aikyf) where K 1 Is 0, S(0) m , 
N(R 2 )C(0), C{0)N(R 2 ), OC(0), C(0)0, -CR^R 2 - or -CsC- where the aryl 
groups are defined below and R 2 and the alkyl groups may be further 
substituted by 1-5 halogens, SfpJmR 23 , 1 to 3 of OR 28 or CfOJOR 2 * and the 
5 aryl groups may be further substituted Independently by phenyl, phenoxy, 
arylalkyloxy, halophenyl, 1 to 3 of C1-C6 alkyl, 1 to 3 of halogen, 1 to 2 of OR 2 , 
methylenedioxy, StOmR 2 . 1 to 2 of CF3, OCF3, nitro, NtR 2 )^ 2 ), 
N(R 2 )C(0)(R 2 ), CfOJOR 2 , C(0)N(R 2 )(R2), SCfcN^XR 2 ), N(R 2 )S02 aiyl or 
N(R 2 )S02R 2 ; 

10 R 20 is hydrogen, C1-C6 alkyl, C3-C7 cycloalkyl, and may be Joined with 

R 1 to form a C3-C8 ring optionally including oxygen, sulfur or NR 2 * ; 

R 2 is hydrogen, C1-C6 alkyl, C3-C7 cycloalkyl; Ci-Ce halogentated 

alkyl; 

R 28 Is hydrogen or Ci-Ce alkyl; 
15 R2b is hydrogen C1-C8 alkyl, Ci-Ce halogenated alkyl, C3-C8 
cycloalkyl, alkylaryl or aryl; 

R3a i S Hf F f CI, Br, I, OCF3, OCF2H, CH3, OCH3 or CF3; 
R12 is H, F f a. Br, l r OCF3, OCF2H, CH3, OCH3 or CF3; 
- T Is a bond or Is phenyl or a 5 or 6-membared heterocycte containing 1* 
20 3 hetero atoms selected independently from nitrogen, sulfur or oxygen, each 
optionally substituted independently with one to three substituents selected 
fromF, a. Br, l,CH3, OCH3, OCF3 and CF3; 

R3b is hydrogen, CONRBR& S02NR b R9 COOH, COO(Ci-C6)alkyI, 
NR2S02R 9 , NR2cX)NR8r9, NR2S02NR8r9, NR2C(0)R9 Imldazoiyl, thiazoly. 
25 ortetrazolyl; 

R 4 and R 5 are Independently hydrogen, Ci-Ce alkyl, substituted Ci-Ce 
alkyl where the substituents independently may be 1 to 5 halo, 1 to 3 hydroxy, 
1 to 3 C1-C1 0 aikanoyloxy, 1 to 3 Ci-Ce aikoxy, phenyl, phenoxy, 2-fuiyl, Ci- 
Ce alkaxycarbonyl, S(0)m(Ci-C6 alkyl); or R 4 and R 5 can be taken together to 
30 form HCH2)rUa(CH2)s- where L* Is C(R2)2. S(0) m or NfR 2 ), r and s are 
independently 1 to 3 and R 2 is as defined above; 

R 6 is hydrogen or C1-C8 alkyl, and may be Joined with R 20 to form a C3- 
C8 ring; 

R50 is 4-morpholino, 4-{1-methylpiperazinyl), C3-C7 cycloalkyt or C1- 
35 C6 alkyl each optionally substituted with one to three substituents individually 
selected from F, OH, OCH& OCF3, CF3 and C3-C7 cycloalkyl; 
Mis -C(0)-or-S02-; 
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A 1 Is a bond, Ci~C6 alkylene, C1-C6 haloalkylertyl or Ci~C6 
hydroxyalkyfenyl; 

Alsabondorls 

f 

R 7a 

where x and y are Independently 0-3; 

10 Z 1 IsN-f^orOjorZ 1 isabond; 

R 7 and R 7a are independently hydrogen, C1-C6 alkyl, trifluoromethyl, 
phenyl, substituted Ci-Ce alkyl where the substttuents are Imidazolyl, phenyl, 
Indolyl, p-hydroxyphenyl, OR 2 , StO^R 2 , C^JOR 2 , C3-C7 cyctoalkyl, 
N(R 2 )(fi 2 ) f C(0)N(R 2 )(R 2 ); or R 7 and R 7a can Independently be Joined to one 

15 or both of R* and R 5 groups to form alkylene bridges between the terminal 
nitrogen and the afkyl portion of the R 7 and R 7a groups, wherein the bridge 
contains 1 to 5 carbon atoms; or R 7 and R 7a may be Joined to form a 3- to 7- 
membered ring. 

R9 Is hydrogen, C1-C6 alky), phenyl, thiazotyl, imidazolyl, furyl or trtenyl 
20 each optionally substituted with one to three substttuents selected from G, F, 
CH3, OCH3, OCF3 and CFfc; 

R 8 is hydrogen, Ci-Cs alkyl, substituted Ci-Ce alkyl where the 
substttuents may be 1 to 5 halo, 1 to 3 hydroxy, 1 to 3 C1-C10 alkanoyloxy, 1 to 
3 C1-C6 alkoxy, phenyl, phenoxy, Ci-Ce alkoxycarbonyl, S(0) m (Ci-C6 alkyl); 
25 or R8 and R 9 can be taken together to form -{CH2)rU(CH2)s- where U is 
0(F^2, 0, S(0) m or NfR 2 ), r and s are Independently 1 to 3. 

F 1 ,B, D and E are carton, nitrogen, one of which is joined to A 1 and 
each of the remaining of F 1 , B, D and E may be optionally substituted with Raa 
, R bb ; or F 1 , B f D and E, If not Joined to A 1 may also be sutfur, oxygen or 
30 carbonyt; F 1 , B, D and Emay form a saturated or unsaturated ring; and one of 
F 1 t B, D or E may be optionally missing to afford a saturated or unsaturated 
five-membered ring; 

Raa is H, C1-C8 alkyl optionally substitute! with me to three halogens; 
or phenyl optionally substituted with one to three substttuents independently 
35 selected from halogen, CH3, OCH3, OCF3, CF3 and C1 -Cs alkyl aryfc 

pbb is Ci-Ca alkyl, Ci-Cs alkoxy, 61 -Cs thioalkyl, each optionally 
substituted with one to three substttuents independently selected from halogen, 
CH3, OCH3, OCF3, CF3; C3-C9 cycloalkyl; phenyl optionally substituted with 
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one to three substituents Independently selected from halo, CH3. OCH3, OCF3 
or CF3; -O-C1-C8 alkyl; or -S-C1-C8 alky>* 

G, H 1 , 1 and J are carton, nitrogen, sulfur or oxygen atoms which form 
an aromatic ring, a partially saturated ring or a saturated ring; one of G, H 1 , i or 
5 J may be optionally missing to afford a five-membered ring; 

aryltephsnyl,rmphthytora5-or6-mem 3 
heteroatoms Independently selected from oxygen, sulfur and nitrogen; or a 
tricyclic ring system consisting of a 5 or 6 membered heterocyclic ring with 1 to 
3 heteroatoms independently selected from nitrogen, sulfur or oxygen, fused to 
10 a phenyl ring, each aryl ring being optionally and independently substituted 
with up to three substituents selected from R 3 *, R$> and R 12 ; 

m!s0to2; 

nbOtoS 

qfe0fe>3; 

15 and pharmaceutical^ acceptable salts and individual cfiastereomem 
thereof. 

Z A compound of claim 1 wherein 
Z Is -COCR 1 R2CNHCOANR4R 5 
A te -CR7R7a(cH2)y4 y is 0 to 3; 
a> and R^lsHorCHa; 

R 7 Is Ci-Cs alkyl; 
R7afeHorCi-C3alkyl; 

Is hydrogen or C1-C3 atfcyt; or R* and FP are combined to form an 
alkylene bridge; 

25 R 5 is hydrogen or C1-C3 alkyl optionally substituted with one or two 
hydroxy! groups* 

3. A compound of claim 2 wherein 
R 1 is selected from the group consisting of 14ndotyl-CH2-i 2-indolyK 
CHjhi 3-indotyl-CH2-f 1-napMhyWJHa-, 2<mphthyl-CH2% H»n2dirtdazolyl- 

30 CH2-, 2-benzImidazoly)-CH2-, phenyW>i-C4 alkyl*, 2*, 3- or 4-pyrtdyKJi-C4 
alkyl, phenyl-CH2-S-CH2-. tWenyl-Ci-C4 alkyl, and phenyl-(Co-C3 alkyO-O- 
CH2-, phenyl-CH20-phenyW/H2% and 3-benzothlenyl-CH2-« or any of the 
above groups substituted in the aryl portion with one to three F, CI, CH3, 
OCH3, OCF3 or CF3 substituents. 

35 4. A compound of claim 3 wherein R 20 is hydrogen; y*0; R? and 
R 7a are methyl and R 4 and R$ are hydrogen and R 1 Is C6H5CH2-0*CH2~, 
phenyl*CH2-S-CH2% 1-napthyt-CH2-. 2-napthyKJH2-, phenylpropyt or, 
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and the aryl portion of R 1 is optionally substituted with fluorine, CH3 or CF3. 
5. A compound of claim 3 which is of the formula 



10 



15 




wherein n is zero or one; m is one or two; 

R3a is H, F, CI, Br, I , CH& OCH3 or CF3; 
20 Rl 2 lsH,F f d f BrJ f CH3 ( OCH3brCF3; 

T is a bond or is an aryl group selected from phenyl, pyridyt, pyrimldyl, 
tWenyi, pyrrolyl, pyrazotyl, oxazotyl, isoxazolyi, Imidazolyl, thlazolyl ami 
tetrazdyl; each optionally substituted with one to three F, CH3, CI, OR8, OCH3, 
OCF3orCF3; 

25 R3b te hydrogen, CONRBR 9 SQ2NR8R 9 , COOH, COO(Ci-Ce)aIkyi, 

NHSQ2R 9 , NHC(0)NR8r9/nhS02NR8r9, NHC(0)R 9 9 NR8R 9 imidazoiyt, 
thlazolyl or tetrazolyl; 

R 9 is hydrogen, C1-C6 alkyl, phenyl, thlazolyl, Imidazolyl, furyt or thtenyl 
each optionally substituted with one to three substituents selected from CI, F f 
30 CH3, OCH3, OCF3and CF3 ; 

R 8 is hydrogen, alkyl, C3-C7 cycioaikyi, substituted Ci-Cft alkyl 
where the substituents may be 1 to 5 halo, 1 to 3 hydroxy, 1 to 3 C1-C10 
alkanoyloxy, 1 to 3 Ci-Ce alkoxy, phenyl, phenoxy, C1 -Ce alkoxycarbonyl, or 
S(0)2(Ci -Ce alkyl); or R 8 and R 9 can be taken together to form 
35 -{CH2)rU(CH2)s- where La is C(R2)2, oxo, S(0)2 or N(R 2 ), and r and s are 
independently 1 to 3. 

6. A compound of claim 5 wherein: 
mis one; 
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R 12 is hydrogen; 

R 3a is hydrogen, F or CI; 

T is phenyl, thienyl, thiazolyt, oxazolyl, isoxazolyl or pyrazoiyl, each 
optionally substituted with one to three of substituents, selected from F» OH, 
5 OCH3, OCF3, CF3 and CH3; and 

R&> is hydrogen, C(0)NR8r9, NHC(0)NR8r9, NHS(0)2R9, or 
NHC(0)R9. 

7. A compound of claim 5 wherein: 
m is one; and 

10 T is a bond. 

8. A compound of claim 7 wherein 
n Is one; 

R3a and r12 are hydrogen, 

R3b is CONR8R9, SQ2NRBr9 COOH. COO(Ci-C6)allcyl, NHSQ2R 9 , 
15 NHS02NR8R9 NHC(0)NR8r9, NHC(0)R9, NR8r9 or OR*; 

R9 is hydrogen, phenyl, or thienyl optionally substituted with one to three 
substltuents selected from F t CH3. OCH3, OCF3 and CF3; or R9 is C1-C6 alkyt 
optionally substituted with one to three substltuents selected from F f OH, 
OCH3, OCF3 and CF3; or R 8 ; and 
20 r8 is hydrogen* C1-C6 alkyl, optionally substituted C1-C6 alkyl orC3- 

C7 cycloalkyl where the substltuents may be 1 to 5 halo or 1 to 3 hydroxy; or R B 
and R 9 can be taken together to form -{CH2)iU(CH2)s- wherein La is C{R 2 )2, 
0, 8(0)m or N(R2) where r and s are Independently 1 to 3. 

9. A compound of claim 7 wherein 
25 n is zero; 

mis one; 

R3a is hydrogen; 

R12 is hydrogen; 

R3b te CONR8R9 NHC(0)NR8R9 NHS(0)2R 9 . S02NR8r9, 

30 NHS02NR8r9 NHOOR9orOR8; 

R 9 is phenyl, or thienyl optionally substituted with one to three 
subsffluents selected from F, CH3, OCH3, OCF3 and CF3; or R 9 is Ci-Ce alkyt 
optionally substituted with one to three substltuents selected from F, OH, 
OCHs, OCF3 and CF3; and 

35 R 8 is hydrogen, C1-C6 alkyl, or C3-C7 cycloalkyl each optionally 

substituted with 1 to 5 halo or 1 to 3 hydroxy, or R 8 and R9 can be taken 
together to form -(CH2)nLa(CH2)$- whBreln La is C{R2)2. O. s(0)m or N(R2) 
where r and s are Independently 1 to 3. 
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10. A compound of claim 3 wherein: 
n is one; 
mis one; 
W is hydrogen; 
5 Y Is hydrogen or methyl; 

Xis R 50 — M N — AiyL 

Mis -0(0)-; 

H50 1$ 4-morpholino, 4-(1-methylplperazinyl), C3-C7 cycloalkyl or C1- 
10 Ce alkyl each optionally substituted with one to three substituents individually 
selected from F, OH, OCH3, OCF3 and CF3; and 

. Aryl is phenyl, pyridyl, thienyl, pyrinftidyt or thlazolyl, each optionally 
substituted with one to three substituents individually selected from F, CI, CH3, 
OCH3,OCF3andCF3. 
15 1 1 . A compound of claim 3 wherein: 
W is hydrogen, 
n and m are one; 

Y is phenyt-K- f pyridyl, pyrimidyl, thienyi-K-, or thlazolyl, C4-C10 
cycloalkyl, oxazolyl, phenyt-(Ci-C4 atkyl)-K-, thienyKCi-C4 alkyi)-K- where K 
20 is O, NR^a, or Is a bond and each of the above aryl groups is optionally 
substituted with one to three substituents independently selected from F, CI, 
CH3, OCH3, OCF3 and CF3; 

XisR2,or-C(0)-NR8R9; 

R 9 Is hydrogen, C1-C6 alkyl, phenyl, thlazolyl, Imidazdyl, fury! or thienyl 
25 each optionally substituted with one to three substituents selected from CI, F, 
CH3, OCH3, OCF3 and CF3; and 

r8 is hydrogen, C1-C6 alkyl, substituted Ci-C6 alkyl where the 
substituents may be 1 to 5 halo, 1 to 3 hydroxy, 1 to 3 C1-C10 alkanoyloxy, 1 to 
3 C1-C6 alkoxy, phenyl, phenoxy, C1-C6 alkoxycarbonyl, S(0)m(Ci-CB alkyl); 
30 or R B and R 9 can be taken together to form ;(CH2)r*-a(CH2)s- where La is 
CfRBfc oxo, S(0)m or N(R^), and r and s are independently 1 to 3. 

12. A compound of claim 4 wherein: n is zero or one; m is zero or 
one; Y is C4-C10 cycloalkyl, phenyl, phenyl-CHfr. phenyKh pyridyl, pyrimldyt, 
thienyl, thienyt-CH2~. thlazolyl or oxazolyl, each optionally substituted with one 
35 to three substituents independently selected from F, CI, CH3, OCH3, OCF3, 
OCF2HandCF3;XteH, C1 to C4 alkyl or C1 to C4 alkyl substituted with one to 
five fluorine atoms; W is hydrogen. 



Printed from Mimosa 10/13/1997 14:01:34 page -163- 



wo Maun 



PCr/ffi95ATC410 



-162- 

13. A compound of claim 12 wherein: Y is phenyl-CH2-, tMenyl-CH2- 
or phenyl-O- each optionally substituted with F, CI, CH& OCH3, OCF3, OCF2H 
andCF3;XlsH,CH3orCF3. 

14. A compound of claim 3 wherein Y Is hydrogen and X is: 

5 

- 9: 



10 



R12 J R3bC 



wherein n and m are one, A* is a bond and W te hydrogen. 
15. A compound of claim 14 wherein X is 




wherein R3*fe hydrogen, F, a, CH3, OCH3, OCF3 or CF3; 

R12 is hydrogen, F f Q, CH3, OCHs, 9CF3 or CF3; 

R M is hydrogen, Ci-Cs alkyt optionally substituted with one to three 
halogens; or phenyl optionally substituted with one to three substltuents 
Independently selected from halogen, CH3. OCH3, OCF3, CF3 and C1-C8 
alkyl aryl; and 

Rbb is hydrogen, C1-C8 alkyl, optionally substituted with one to three 
substltuents Independently selected from halogen, CH3, OCH3, OCFs, CF3; 
C3-C8 cycloafkyl; phenyl optionally substituted with one to three substltuents 
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Independentiy selected from halo, CH3, OCH3, OCF3 or CF3; -O-Ct-Ce alkyl; 
or-S-Ci-c 8 a!kyl. 

1 6. A compound of claim 15 wherein 

Q, H 1 , 1 and J are carbon. 
5 1 7. A compound of claim 1 5 wherein 

Q Is nitrogen; and 

H 1 , land J are carbon. 

18. A compound of claim 15 wherein 
H 1 Is nitrogen; and 

10 Q.I and J are carbon. 

1 9. A compound of claim 15 wherein 
I Is nitrogen; and 

G, H 1 and J are carbon, 

20. A compound of dalm 15 wherein 
15 J Is nitrogen; and 

G, H 1 and I are carbon. 

21. A compound of claim 3 wherein Z Is 



20 



r 



—00 



NHOO-C — NHa 



CH 3 



22. A compound of dalm 12 wherein Z Is 



30 




CH 3 



23. A compound of dalm 3 wherein 2 is 



35 
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-CO NHCO ( N 



wherein each n is independently zero or one. 

24. A compound of claim 22 wherein R 1 Is 



10 




15 optionally substituted with F, CI, CH3 or CF3. 

25. A compound of claim 23 wherein R 1 Is 



20 




optionally substituted with F, CI, CH3 or CF3. 
25 26. A compound of claim 22 wherein R 1 . is -CH2OCH2C6H5, 
-CH2CH2CH2C6H5, l-naphthyl-CH2-. or2-naphthyl-CH2-. 

27. A compound of claim 23 wherein R 1 is -CH2OCH2C6H5, 
-CH2CH2CH2C6H5, 1-naphthyl-CH2-. or 2-naphthyl-CH2-. 

28. A compound of claim 21 wherein R 1 Is- CH2OCH2C6H5.- 
30 CH2CH2CH2C6H5, 1-naphthyl-CH2-, or 2-naphthyl-CH2-. 

29. A compound of claim 5 wherein Z is 



35 




30. A compound of claim 28 wherein n is one. 
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31 . A compound of claim 29 wherein n Is zero. 

32. A compound of daim 5 selected from the group consisting of: 
(R)-2-Am!no-N^2-(1 H-indo^ 

dihydro-1 H-isoquinoline-2-carbonyI].ethyl)-lsobutyramide hydrochloride; 
5 (R)-2-I2-(2-Amino-2-rn9thyl-proplonylamlno)-3-(1 H-lndol-3-yI)- 

prop!onyO-1^,4-tetrahydro-IsoqulnolIne-€-cart)oxyIlc acid ethytamide 
hydrochloride; 

(R)-2-[2-(2-Amino-2-methyl-propIonylamlno)-3-(1H-indoI-3-yl)- 
propIonyQ-I^.S^tetrahydro^soquinoline-eK^Tboxync add phenylamlde 
10 hydrochloride; 

(R)-2-Amlno4sH2-(1Wndol^ylM^ 
dihydro-1 H-lsoqulnollne-2K»rbonyD^ytHsobutyramlde hydrochloride; 

(R^2-Amlno-N^2-(1H^rKiol^ytM 
dihydro-1 H-isoquinoline-2-carbonyl]^thyl)-l8obutyrarnIde; 
15 (R)-N4242.(2-AmlrK>-2HT»thyl-proplonylamlno)^ 
proplonyQ-1 > 2 l 3,4-tetrahydro-teotUJinolliv7-^ 

(R)-2-AmIno-N-{1 -benzyloxymethyK-oxo-2-{7-^ 
sulfonylamino)^,4-dihydro-1H-ls(^ 
hydrochloride; end 

20 (R)-Piperidine-4-cartoxyllc add {1 -naphthalen-2-ylinethyl-2-oxo-2-t5- 

(toluene^sulfonylaminoM>dihydro^^ 
hydrochloride. 

33. A compound of daim 10 selected from the group consisting of 
2-Amino*NH1~(RH>enzyloxymeto^ 

25 amtno)-plperidln-1^l]-ethyll-teobutyramlde hydrochloride, 

(RHHH4«{Acetyl-phMy^am^ 
yl}-ethy0-2-amino4sobutyrarnlde l and 

(R)-Piperidine-4-carboxync add (2-naphthalen-1-yl-1-I4-(phenyl- 
propjonylnaminoj-pipericrine-l-carbon^ hydrochloride. 
30 34. A compound of claim 11 selected from the group consisting oh 

(R)-2-Am!no-N-{l -(1 mrKlol-3-ylmethyl)-2H4^rru)rpholine-4^rbonyl)-4- 
phenyl-plperidin-1 -yl]-2-oxo-ethylHsobutyramide hydrochloride; 

2-Amtoo-l^1-(R)*enzytoxymet^ 
phenyt-plperidln-1 -yn-2-oxo-ethyl)-isobutyramlde; 
35 (R)-2-Amlno-N-{1 -(1 H-lndol-3-ylmethyI)-2-oxo-2-l4-phenyt-4- 

(pyrroIldlne-1^rt>onyl)-plperi hydrochloride; and 
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(R)-1 ^2-(2-Amino-2-methyl-propionylamlno)-3-(1 H-indol-3-yl)- 
propionyl)-4-P h 3nyl-plperlcnne-4-carboxylic add (4-hydroxy-butyl)-amlde 
hydrochloride. 

35. A compound of claim 1 4 selected from the group consisting of: 
5 2-Amtno-N-{1 -(R)-berayfoxymethyl-2K>XD-2-{4-(2H)xo-2 l 3^ihydro- 

benzolmidazoM -yl)-plperldln-1 -yl>ethyl}-isobutyramlde hydrochloride; 

2-Amino-N-{1 -(R)-(1 H-lndol«3-ylmethyl)-2K)xo-2-I4-(2-oxo-2 f 3-{flhydro- 
beruolmkiazoM-yl)-piperidIiv1-yl]-e^^ 
(R)-2-Amlno-N-{M1Wndol-3^ 
10 yl>2-oxo-ethy1}«Jsobutyramide hydrochloride; 

(R)-2-Amlno-N-{1 -(1 H-indoI-3-ylmethyl)-2-[4-(2-methyl-ber«oimldazol-1- 
yi)-piperklin-1 -yq-2-oxo-ethylHsobutyramide hydrochloride; 

(R)-2-Amfno-N-{1-(1H-ta^^^ 
benzoimIdazol-1-ylH>iperidlrv1-yl>^ hydrochloride; 
15 (R)-2-Amino-N424M6-fluoro4»en^ - 

(1H-indd-3-ylrnethyi)-2^xo-ethyl]4sobutyr»nlde hydrochloride; 

(R£2-Arrtno-N-{1-(1 H-indol^ylmethyl)-2-oxo-2-I4-(2-oxo-1 ,2-dIhydro- 
imldazofrS^lpyridln-S-yl)^ hydrochloride; 
(R>-2-Amino^2-[4-(5^hloro-2-c«^ 
20 plperidto-1-ylM-(1H-indol-3-ylmethy^^ 
(R^rAmirKJ-N^I-benzoIbJW^ 
dihydro-berttolmldazoH -yf)-piperidln-1 -ylJ-ettiytHsobutyramlde hydrochloride; 

2-Am!no-N-{1 -<5-fluoro-1 H-indol-3-ylmethyl)-2-oxo-2-I4-(2-oxo-2 t 3- 
dihydro-beraolmldazol-1-yl)-plpBrt^^ hydrochloride; 
25 2-Amino-N-{1-(1-fnethyM H-indol^-ylmethyi)-2^xo-2K4-(2'<sxo-2,3- 
dihydro-benzoimJdazoM -yO-pIperidin-1 -yl}-ethyf)4sobutyramIde hydrochloride; 

(R)-Pipertdine-4-carboxyiic acid {1-naphihalen-2-ylmethyl-2-oxo-2-[4-(2- 
phenyt-ben2oimidazoH-yO-plperidln-1-yl}-ethyi)-amlde hydrochloride; 
(R)^-Amino-N*{1 -(1 H-indc^3-ylmethyi)-2*oxo-2-[4-(2-phenyl- 
30 beruoimldazoM-yl)-piperidin-1-^ hydrochloride; 
and 

(R)-Piperidine-4-carboxylic acid {2^4-(3-methyl-2-0)CO-2 v 3-d^ 
beruoinrtdezoM-yl)-plperidirM-^^ 
amide hydrochloride. 
35 36. A compound of claim 12 which is selected from the group 
consisting of 

(R)-2-Amlno-N42-benzyloxy-1 -(4-phenyl-piperi dine-1 -carbonyl)-ethyl}- 
Isobutyramlde hydrochloride, 
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(R)-2-Amino-N-[2-{1 H-indol-3-y|)-i -(4-phenyl-piperidine-1 -carbonyl)- 
ethyl]-lsobutyramlde hydrochloride, 

(R)-2-Amino^2-(1Wndol-3-y|)-1^^ 
piperidine-1-carbonyl}-ethylHsobutyTamide hydrochloride, 
5 (R)-2-Amlno-I^H4-(4-fluoro-phenyl)-piperidlne-1-carbony^ 
indol-3-yl)-ethyIHsobutyramide hydrochloride, 

(R)-2-Amino-N-{2-{5-fluoro-1 H-lndoJ-3-yl)-1 -{4-(4-fluoro-phenyl)- 
plperidlne-1-carbony1>ethy0^sobutyramlde hydrochloride, 

(R)-2-Amlno-N-[2-(6-fiuaro-1 KHndol-3-yl)-1-(4-phenyl-plpertdlne-1- 
10 carbonyl>-ethylJ-lsobutyraTrtde hydrochloride, 

(R)-2-Amino-N-[2-{5-fluoro-1 H-lndol-3-yl)-1 -(4-pheny1-pipericfine-1 - 
carbonylHthyfHaobutyramlde hydrochloride, 

(R)-2-Amino-N42^enzyisulfa^ 
ethyO-lsobutyramide hydrochloride, 
15 (R)-2-Amlno-N-[2-naphthalen-1 -yl-1 -(4~phenyl-plpertdlne-1 -carbbnyl)- 

ethyJJ-teobutyrarrfde hydrochloride, 

(R)-2.Amino-N^-(1Mndot^^^ 
carbonyl)-ethyI}-lsobutyramlde hydrochloride, 

(R)-2-Amino-N-[3-phenyM-(4-pheny^ 
20 Isobutyramlde, 

(R)-2-Amino-N-{2K2-methyMm 
carbonyl)-ethyQ-isobutyrBmlde hydrochloride, and 

(R)-2-Amno-N-{4-phenyW1 -(4-phenyH>iperidlne-1 -cart>onyl)-butyq- 
Isobutyramlde hydrochloride. 
25 37. A compound of claim 13 selected from the group consisting of 

(R)-2-Amino-N-[2-(1 H-indot-3-ylM^4*phenoxy-plperldine-1 -carbonyl}- 
ethyQ-teobutyramlde hydrochloride, 

(R)-2-Amlno4HH4-benzyt-piperidln^^ 
ethylj-lsobutyramide hydrochloride and 
30 (R)-2-Amino-N-[1 -naphthaien-1 -ylmethyl-2KWo-2-(4i>henoxy-piperidin- 

1-yl)-ethyl}-lsobutyramlde hydrochloride. 

38. A method for Increasing levels of endogenous growth hormone In 
a human or an animal which comprises administering to such human or animal 
an effective amount of a compound of Claim 1. 
35 39. A composition useful for increasing the endogenous production 
or release of growth hormone in a human or an animal which comprises an* 
inert carrier end an effective amount of a compound of Claim 1 . 
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40. A composition useful for Increasing the endogenous production 
or release of growth hormone in a human or an animal which comprises an 
effective amount of a compound of Claim 1 and a growth hormone 
secretagogues selected from GHRP-6, HexareBn, GHRP-1, growth hormone 

5 releasing factor (GRF), IGF-1 or IGF-2, or B-HT920. 

41 . A method of treating or preventing osteoporosis which comprises 
administering to a mammal In need of such treatment or prevention an amount 
of a compound of claim 1 which is effective In treating or preventing 
osteoporosis. 

10 42. A method for treating or preventing diseases or. conditions which 

may be treated or prevented by growth hormone which comprises 
administering to a mammal in need of such treatment or prevention an amount 
of a compound of claim 1 which is effective in promoting release of said growth 
hormone. 

15 43. . A method for the treatment of osteoporosis which comprises 

administering to a patient with osteoporosis a combination of a 
. bisphosphonate compound such as alendronate, and a compound of Claim 1 . 
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